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1.0 INTRODUCTION

This Site-wide Remedial Investigation Report for Operable Unit I of the Chemsol Inc.
Superfund Site (Chemsol) in Piscataway Township, Middlesex County, New Jersey has been
prepared by CDM Federal Programs Corporation (CDM Federal) for the U.S. Fjivironmental
Protection Agency (EPA) Region U as authorized under the ARCS U Contract No. 68-W9-
0024 Work Assignment 046-2LC3. The Site-wide Remedial Investigation/Feasibility Study
(RI/FS) for Operable Unit I was conducted in accordance with the Work Plan dated June 1992
developed by EPA (as modified by CDM Federal) in cooperation with the New Jersey
Department of Environmental Protection (NJDEP).

The comprehensive field investigations were performed by CDM Federal from October 1992
through November 1994. During this time period, design, construction and start-up activities
for the Interim Groundwater Remedy were performed by McLaren Hart Environmental
Engineering Corporation under the supervision of de maximis inc. on behalf of a group of
potentially responsible parties.

1.1 PURPOSE OF REPORT

The objectives of this RI are to:

• Augment the existing database for the site;

• Further delineate the nature and the horizontal and vertical extent of groundwater
contamination in the weathered bedrock and fractured bedrock aquifers;

• Delineate the nature and extent of contamination in overburden soil, surface water and
stream sediments;

• Determine the mechanisms and pathways for transport of contaminants;

• Identify the probable source(s) of contamination;

• Evaluate potential impacts to air;

• Evaluate potential environmental and public health risks; and

• Serve as a basis for the development and detailed evaluation of remedial alternatives in
the FS.
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1.1.1 OVERVIEW OF THE PROBLEM

The Chemsol Superfund site is located in Piscataway Township, near South Plainfield, New
Jersey (Figure 1-1). As described further in Section 1.2.2. below, the site operated as a
solvent recovery and waste reprocessing center in the 1950's and 1960's, under various
ownerships. The current owner is Tang Realty, Inc. (TRI).

Soil and groundwater contamination have been detected on-site at the Chemsol property. In
addition, groundwater contamination has also been detected in some off-site areas. The soil
contamination consists mainly of polychlorinated biphenyls (PCBs) and volatile organic
compounds (VOCs), while the groundwater contamination consists primarily of VOCs and
semi-VOCs. Previous investigations at the site suggest the groundwater contamination extends
to at least 350 feet below ground surface near the center of the site.

The condition of the bedrock aquifer beneath the Chemsol site is of concern due to its use as a
residential and industrial water supply in Middlesex County. Two industrial wells immediately
south of the site were shut down in December 1990 due to VOC contamination. Another
industrial well at the car wash south of the site was shut down in November 1994, by the
Township of Piscataway at EPA's request. Almost all of the residents using well water in a
neighborhood south of the site, known as the Nova Ukraine section, have been connected to a
public water supply.

Following various investigations of the site, including a Focused Feasibility Study (FFS),
performed for EPA by Malcolm Pirnie, Inc. (MPI), EPA determined that an interim remedy
should be implemented to prevent the further migration of the most contaminated groundwater
from the site. The Record of Decision (ROD) for the Chemsol site, signed in September,
1991 specified that contaminated groundwater, from the water table to a depth of 130 feet,
would be pumped, treated on-site and discharged to an on-site surface water body. While this
interim remedy was put into effect, a remedial investigation was conducted by CDM Federal
to meet the objectives stated above in Section 1.1.

1.2 SITE BACKGROUND

During the 1950s and 1960s, the Chemsol site was used as a solvent recovery and waste
reprocessing facility by a chemical firm known at various times as Chemsol Corporation and
Chemsol Inc. During Chemsol's peak operating years, several fires and explosions occurred at
the site. In 1964, the owner was ordered by Piscataway Township to cease operations. In
1978, the site was rezoned from industrial to residential. Large mounds of plastic wastes,
impoundment areas, ponded liquids, possible buried drums, and localized spills appear to have
been located on-site (EPIC, 1991). Additional descriptions of the site and its history are
provided in Sections 1.2.1 and 1.2.2, respectively.
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Since 1980, numerous site investigations have been conducted by consultants for the site
owner. The findings of the previous site investigations were that soils were contaminated in
the areas where the bulk of site activities occurred and that a plume of contaminated ground
water emanated laterally and vertically from the site. The previous site investigations are
described in more detail in Section 1.2.3.

1.2.1 SITE DESCRIPTION

The Chemsol site is located at the end of Fleming Street in the Township of Piscataway in
Middlesex County, New Jersey (Figure 1-1), approximately one-half mile north of Interstate
Route 287. The Port Reading Railroad is located adjacent to the southern property boundary
of the site. Single family residences exist to the west and northwest of the site and an
apartment complex is located north of the site. Industrial and commercial establishments exist
to the south and east. There are several other Superfund non-National Priority List (NPL),
Resource Conservation and Recovery Act (RCRA), and other sites that have been investigated
pursuant to the New Jersey Industrial Site Recovery Act (ISRA) within a 1.2 mile radius of the
site.

The site consists of two lots on Block Number 229A, 1A and IB (Figure 1-2), which together
occupy approximately 40 acres. Lot IB, which contains the suspected source areas of site
contamination, is enclosed by an eight-foot fence. There were no buildings at the site in
October 1992, when CDM Federal began field investigations, except for three concrete
foundation slabs near the southwestern entrance to the property. At present, the groundwater
treatment plant building occupies the site of the former western-most foundation slab.

Lot IB is an open, flat area which was the primary active area during the site operating period.
Lot IB covers approximately 13 acres. Lot 1A is mainly a wooded area and is located north

and east of Lot IB. Lot 1A was previously classified as an "undeveloped" area and covers
approximately 27 acres.

Three small intermittent streams and trenches drain northward across the site into a marshy
wetland area located near the northeastern property boundary. The Northern Ditch flows from
the northwest comer of the site property boundary down south toward the site and turns east
along the northern boundary of Lot IB. Stream IB flows north along the eastern edge of Lot
IB. The Northern Ditch and Stream IB merge prior to leaving the site. The third surface
water body is Stream 1 A, which flows north along the eastern edge of Lot 1A.

Geographically, the Chemsol site is located between the Watchung Mountains, 1.5 miles to the
northwest, and the Raritan River, approximately 1 to 2 miles west and south of the site. The
site is situated near a topographic and hydrological divide that separates Ambrose Brook to the
south from Bound Brook to the north. The ground surface of the site slopes gently to the north
and east, and the surface elevation ranges from 88 to 71 feet above mean sea level (MSL).
The topography of the site, particularly within Lot IB, has been altered by bulldozing,
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excavation and fill activities. Hence, present topography may not indicate previous conditions.
The wetland hydrology of some areas of Lot IB appears to be caused by the poor drainage
characteristics of the soils.

1.2.2 SITE HISTORY

Historically, the site witnessed numerous fires and explosions resulting from the storage, use
or processing of flammable materials. In September 1958, a still exploded, while in June
1961, a fire started when a 50-gallon drum of hexane exploded. In June 1962, a fire started
when a pile of approximately 500,000 pounds of wax was ignited, and in October 1964, a
reaction between aluminum chloride and water generated hydrogen chloride gas resulting in
the evacuation of the adjacent residential areas. Following this incident, the owner was
ordered to cease operations, and the site was dismantled the following year (1965). Several
large mounds of plastic wastes were left behind, and in 1976 a grass fire ignited one of the
mounds. The Piscataway Fire Inspector subsequently filed a complaint against TRI for failure
to clear the waste mounds. In 1978, the site was rezoned from industrial to residential. In
September 1983, the site was placed on the Superfund NPL.

From 1983 to 1990, the New Jersey Department of Environmental Protection (NJDEP)
directed TRI, under various enforcement actions, to perform a series of site investigations
related to groundwater and soil contamination. In 1990, EPA and NJDEP agreed that EPA
should perform site investigations and federally fund the remainder of the investigatory work.

1.2.3 PREVIOUS INVESTIGATIONS

Since 1980, a number of investigators have attempted to ascertain the geologic and hydrologic
characteristics of the Chemsol site. The following is a brief summary of the findings of each
investigation, beginning with the earliest.

The original investigation by J.W. Patterson & Associates (Patterson) was conducted during
1980 and 1981. The presence of volatile organic compounds in groundwater was confirmed
during the initial study. In addition to the groundwater samples, Patterson collected and
analyzed 12 soil samples for polychlorinated biphenyls (PCBs). Nine of the twelve samples
contained PCBs in excess of 1 part per million (ppm). During this period, NJDEP collected
and analyzed water samples from domestic and industrial wells around the Chemsol site.
Volatile organic compounds were found in many of these samples. NJDEP also collected nine
soil samples from various locations within the Chemsol site. PCB concentrations in these
samples ranged from non-detect to under 50 ppm.
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J. W. Patterson and Associates Inc.r May. 1981: "Groundwater Contamination and Proposed
Means of Mitigation"

This was the initial site investigation of ground water contamination. Patterson installed
monitoring wells MW-1 through MW-8 with depths ranging from 20 to 80 feet,
confirming the presence of VOCs on-site in both newly installed monitoring wells and
the previously existing "deep well" (C-2). Patterson reported groundwater flow in the
upper zone to be northward, while flow in the deeper zone was toward the southwest,
presumably under the influence of pumping immediately south of the site. No geologic
or stratigraphic information was presented by Patterson and monitoring well
construction information is not detailed.

From 1983 to 1984, NJDEP issued an Administrative Order, an Amended Administrative
Order, and Administrative Consent Order to Tang Realty. These orders directed Tang to
undertake a site investigation to evaluate contamination and develop a remedial action plan.

In August 1983, the Lancy Laboratories Division of Lancy International, Inc. (Lancy) was
hired to continue the site investigation. Lancy conducted ground water and soil contamination
studies at the site until 1986. During that time, three monitoring wells of various depths were
installed and 33 soil samples were collected. Lancy partially characterized the ground water
flow systems at the site. The area that Lancy identified as having more than 1 ppm PCBs in
the site soils was fenced in early 1985.

Lancy Laboratories Division. April, 1984: "Hydrogeologic Study Report"

Lancy cored a 315-foot deep monitoring well (C-l) at the center of the site and
conducted openhole dual packer tests to determine contaminant characteristics and
identify water bearing zones. Lancy conducted groundwater sampling of discrete 10-
foot horizons as well as pressure tests (pump-in) of the same intervals to estimate
permeability and locate water bearing zones in the bedrock aquifer. Lancy concluded
that two water bearing zones exist within the bedrock; the first, a low-producing water
bearing zone between the surface to approximately 110 feet below grade, and the
second, below this zone, where a gradual decrease in permeability was noted to the
base of the borehole. Lancy indicated that between 110 - 120 feet below grade there is
a low permeability zone that acts as an aquitard. Lancy also defined two discrete zones
of contamination, one from the surface to just below 40 feet below ground surface,
where a zone of limited permeability was noted. The second zone of significant
contamination began at about 120 feet below grade and continued to about 200 feet
below grade, where permeability was reported to decrease.

Construction details indicate that the C-l borehole had an open interval from 7 to
315 feet below grade from the time of its installation in 1984 until 1987, when it was
sealed and grouted from its total depth to 133 feet below grade.
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laboratories Divisionr Febmaryr 1985: "Phase n Hydrogeologic Investigation Plan"

In August 1984, Lancy installed monitoring wells TW-1 through TW-8 (from 45 to 65
feet depth) and the OW series of "overburden" monitoring wells (from 3 to 15 feet total
depth) to determine the nature and extent of the on-site VOC contamination. Lancy
verified the groundwater flow directions determined by Patterson, with the
"overburden" zone (OW series) flowing toward the northeast, and flow in the deeper,
bedrock zone toward the south, presumably influenced by the pumping wells
immediately south of the site. Geologic logs and well construction details were
completed for the newly installed wells but the geologic logs lack lithologic and
fracture details and could not be used for correlation purposes.

Lancy Laboratories Division. Februaryr 1986: "Phase n Hydrogeologic Investigation"

In August 1985, Lancy installed monitoring wells TW-9 through TW-15 to further
determine the nature and extent of the on-site and off-site VOC contamination. Lancy
conducted slug tests on wells OW-1 through OW-4, and MW-4. Lancy recommended
abandoning monitoring wells MW-6 and MW-8 because their casings did not extend
into competent bedrock.

Applied Geotechnical and Environmental Services Corporation (AGES) began work at
Chemsol in October 1986. AGES performed a pumping test in July 1987 at well C-l, a 315
foot deep well cored in November 1983 by Lancy. During the 71-hour pumping test, 12
shallow wells were monitored to determine the hydraulic characteristics of fractures in the
bedrock aquifer. In addition to the pumping test, AGES continued the PCB soil sampling
initiated by Patterson and Lancy. During December 1987, AGES collected additional soil
samples for PCB analysis. In early 1988, AGES completed eight deep wells; four drilled to
250 feet, three drilled to 325 feet, and one drilled to 340 feet.

Applied Geotechnical Environmental Service Corporation, October, 1987: "Phase I
Groundwater Investigation"

In July 1987, AGES conducted a 71-hour aquifer test using well C-l as the extraction
well to ascertain hydraulic characteristics of the bedrock formation. Prior to this work,
monitoring well C-l was sealed from 315 feet to 133 feet below ground surface.
AGES reported that a "well developed, uniform cone of depression developed over the
site at maximum drawdown conditions". AGES reported that the upper bedrock
aquifer has a fair degree of hydraulic communication and slight hydrologic anisotropy.
A directional component of the groundwater flow was observed along the strike of the
bedrock formation.
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Applied Geotechnical Environmental Service Corporation, August, 1988: "Results of Deep
Monitoring Well Sampling"

AGES installed the DMW series of monitoring wells in two phases in 1988.
Monitoring wells DMW-1 through DMW-4 were installed in January, and monitoring
wells DMW-5 through DMW-8 were installed in April. The open-hole intervals of the
odd-numbered wells extend from approximately 200-250 feet below ground surface;
those of the even-numbered wells extend from approximately 300-340 feet below
ground surface. Geologic logs for these wells are incomplete. No aquifer testing was
completed during this phase of the work on the deeper water bearing zones.

Harding Lawson Associates (HLA) started work at the site in 1989. In early 1990, HLA
installed four additional deep bedrock wells and sampled most site bedrock wells. Additional
investigations were conducted during this time to characterize the hydraulic characteristics of
the bedrock aquifer.

Harding J,awson Associates, September, 1990: "Groundwater Characterization Report"

HLA installed monitoring wells MW-101 through MW-103, open from approximately
325-350 feet below ground surface, in March and April 1990. An additional bedrock
monitoring well, MW-104, was installed offsite to approximately 265 feet below grade.
Groundwater samples were collected from different intervals within monitoring well
MW-101 to a depth of 220 feet below grade, using a dual-packer assembly. No
hydraulic testing was performed.

HLA conducted a "modified" pumping test while the off-site Parkway Plastics supply
wells were pumping. They also conducted a set of time-series sampling tests to
evaluate the possibility of borehole leakage between deep monitoring well clusters.
They concluded that there was no evidence of borehole leakage between any of the
DMW series wells.

In general, past investigations have indicated that groundwater at the site has been
contaminated with volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs) and metals. In addition, the soils are contaminated with PCBs. However, the
vertical and horizontal extent of contamination had not been adequately delineated.

In December 1990, Malcolm Pirnie Inc. (MPI) started work at the site under contract to the
EPA. During 1991, MPI conducted a Focused Feasibility Study (FFS) on the upper bedrock
aquifer at Chemsol. Ground water samples were collected from the ground water to a depth of
130 feet. The results of the FFS and detailed description of the proposed remedy are available
in the "Focused Feasibility Study, Interim Action for Ground Water, Chemsol Inc.," July 12,
1991, prepared by MPI. MPI conducted a number of in-situ slug (falling head) tests on wells
OW-1, OW-2 , OW-4, OW-10, and OW-11 to estimate the hydraulic conductivity of the
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"overburden". Both falling and rising head tests were completed on well OW-11. However,
the values obtained for the hydraulic conductivity are suspect because these well screens
straddle the water table (so that during falling head tests, the unsaturated zone and filter pack
was being tested).

The interim remedy selected to restrict off-site migration of the most highly contaminated
ground water (to 130 feet below grade) includes:

• Installation of a ground water collection and extraction system for removal of
contaminated ground water;

• installation of an on-site treatment plant to treat the ground water;
• disposal of treated ground water in an on-site surface water body; and
• operation and maintenance of the components of the interim remedy and

environmental monitoring to ensure continued achievement of the objectives of
the interim remedy.

In the summer of 1992, McLaren/Hart Environmental Engineering Corporation (M/H) was
hired by de maximis inc. on behalf of the private parties that agreed to conduct a field
investigation for the design of the interim remedy. Three intermediate monitoring wells (C-3
through C-5) were installed in Lot IB to a depth of approximately 130 feet below grade.
Several packer tests and one pumping test were performed during the investigation. In
addition, a total of eight piezometers were installed at the north-eastern comer of Lot IB to
monitor the overburden water. In October 1993, eight deeper piezometers were installed to
provide further information on the geology and hydrogeology of the weathered bedrock zone.
Construction activity for the interim remedy started in summer 1993 and was completed in
June 1994. In the interim remedial action, groundwater is pumped from the most
contaminated well, C-l, treated in the on-site treatment plant, and then discharged to the
Middlex County Utilities Authority (MCUA) sewer system (Figure 1-2).

Tang Realty Inc. and the private parties are currently working under an Administrative Order to
operate an interim groundwater extraction system that is expected to restrict groundwater
contamination to depths of 130 feet within the site boundaries. In designing the extraction system,
McLaren/Hart has conducted the most comprehensive and well-planned testing of site aquifer
properties to date prior to this comprehensive RI performed by CDM Federal. McLaren/Hart's
findings are presented in appendices to their April 1993, Final Remedial Design Report:

"Appendix A: Upper Bedrock Groundwater Extraction System", and
"Appendix B: Weathered Bedrock Extraction System".

In September 1992, M/H installed eight shallow piezometers to characterize and monitor the
overburden / weathered bedrock interface and the upper five feet of the weathered bedrock zone.
These shallow piezometers are installed from 7 to 10 feet below grade in the weathered bedrock
zone. M/H also installed four (4) drive points to monitor water levels in the overburden soils.
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During installation of these piezometers and drive points, the thickness of overburden was
determined to be only 3 to 5 feet thick, instead of 5 to 15 feet as the MPI Focused Feasibility
Study and some other investigations had stated. Hence the uppermost water-bearing unit is
actually within the weathered bedrock, not the overburden. Overburden soils consist
predominantly of silt, with sand and trace amounts of clay. Of the four drive points installed by
M/H, all are dry except after extreme recharge events.

In addition to the weathered bedrock investigation, M/H cored three (3) monitoring wells (C-3
through C-5) in August of 1992. Total depths of the "C" series monitoring wells are 120 to 128
feet below ground surface, and each is completed with 22.5 feet of screen. Before the casing and
screen were installed, M/H completed dual packer pressure and bedrock interconnectiveness tests
on 12- to 14-foot intervals in the new boreholes to assess actual connectiveness of fractures and
to locate water bearing zones up to 130 feet below grade. Pressure testing and interconnectiveness
testing data indicated that the upper 130 feet of the bedrock water bearing zone is well connected
throughout. During the interconnectiveness testing, groundwater VOC samples were collected.
Analysis indicated that all zones sampled throughout the upper 130 feet were contaminated with
VOCs. A 72-hour pump test was completed on well C-l at 23 gallons per minute (gpm) to
estimate aquifer parameters.

In October 1993, M/H installed eight additional deeper piezometers to provide further information
on the geology and hydrogeology of the deeper portion of the weathered bedrock zone. These
deeper piezometers are installed from 20 to 23 feet below grade. Four of these deeper
piezometers were installed adjacent to existing piezometers to help determine vertical gradients
in the weathered bedrock zone. The other two deeper piezometers were installed to further define
the lateral extent of water within the deeper weathered bedrock zone. Level measurements were
recorded from Stream IB and adjacent piezometers. Stream IB was found to be recharging the
weathered bedrock zone. Vertical gradients in the weathered bedrock zone were found to be
downward. These observations are documented in the "Revised Weathered Bedrock Supplemental
Investigation Report" dated August 1995 prepared by M/H on behalf of the private parties.

1.3 REPORT ORGANIZATION

This RI report is organized into nine sections as described below:

Section 1.0 Introduction - This section presents an overview of the problem, the purpose of this
remedial investigation, the site background and history, a summary of previous investigations, and
the organization of this report.

Section 2.0 Study Area Investigations - This section presents the remedial investigation activities
conducted for the entire site. The activities included sampling of the air, soil, surface
water/sediment, and groundwater. Other activities performed were site background data
collection; site surface feature and meteorological data collection; a wetlands delineation and
geological and hydrogeological investigations.
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Section 3.0 Physical Characteristics of Chemsol - This section discusses the site physical
characteristics based on the data collected from the field investigation and data obtained from
different sources. The site topography, meteorology, geology, hydrogeology, soils, air quality,
and surface water/sediments, biota and environmental resources, and demographics and land use
are discussed separately.

Section 4.0 Nature and Extent of Contamination - This section summarizes the analytical results
from sampling activities. The types of contaminants and their concentrations in each of five
media are discussed in detail. Possible sources of these contaminants are also discussed. The
vertical and horizontal extent of contamination is delineated in this section.

Section 5.0 Contaminant Fate and Transport - This section evaluates the migration of
contamination at the site based on the site physical and chemical characteristics.

Section 6.0 Baseline Human Health Risk Assessment - The site specific human risk assessment
prepared by EPA Region n is provided in this section.

Section 7.0 Ecological Risk Assessment - This section presents the site ecological risk assessment.

Section 8.0 Summary and Conclusions - This section provides a summary of the site physical and
chemical characteristics; the types of contaminants found at the site and their vertical and
horizontal extent. It identifies data gaps and recommends remedial action objectives.

Section 9.0 References - This section provides a list of references for the reader.
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2.0 STUDY AREA INVESTIGATIONS

The Site-wide Remedial Investigation was conducted by the CDM Federal ARCS n Team in
accordance with the RI/FS Work Plan dated June 1992 developed by EPA (as modified by
CDM Federal) in cooperation with NJDF-P, and the RI/FS Project Operations Plan (POP)
dated October 1992 prepared by CDM Federal. CDM Federal's POP was based on FJ»A
approved plans prepared by Malcolm Pimie Inc. in July 1992.

The field work was performed between October 1992 and November 1994. Field investigation
activities included ambient air sampling; surface water and sediment sampling; soil sampling;
groundwater sampling; ecological investigation (wetland delineation); and geophysical and
hydrogeological investigations, including bedrock coring, downhole geophysical logging,
packer testing, well installation, and well abandonment.

2.1 SURFACE FEATURES

The Chemsol site is fairly flat and generally slopes downward to the north and east (see Figure
2-1). Local variations in topography occur along several streams, ditches, and earthern berms
on and adjacent to the site. Surface elevation ranges from 71 to 88 feet above mean sea level.
The structures in the former operating area (Lot IB) were demolished after the facility ceased
operations. The former operating area is now wide open and vacant. Three concrete slabs
were left in place at the time, of which two concrete slabs still remain onsite in an abandoned
state. The onsite interim remedy groundwater treatment plant was constructed in the former
location of the third concrete slab in the western portion of Lot IB. Gravel access roads and
fences were installed during the previous site investigation activities. Lot IB covers
approximately 13 acres. Lot 1 A, located north and east of Lot IB, encompasses
approximately 27 acres and is mainly covered with trees.

Ponded water and wetlands exist at several locations adjacent to surface water bodies on the
Chemsol site. These bodies include a drainage ditch which flows near the northern boundary
of Lot IB (Northern Ditch), a stream flowing north along the eastern edge of Lot IB (referred
to as Stream IB, Figure 1-2), and a stream flowing north along eastern edge of Lot 1A
(referred to as Stream 1A, Figure 1-2).

The Northern Ditch and stream IB merge prior to leaving the site. The combined stream then
joins the Stream 1A to the northeast of the site. Stream 1A then meanders for approximately
1.5 miles northeast and empties into Bound Brook, located in Spring Lake County Park.
Bound Brook is classified by NJDEP as an FW2-NT (general fresh water classification for
nontrout surface waters) stream for its entire length. From the Park, the Bound Brook flows
west for one mile and empties into the east end of New Market Lake. Water exits the west
end of the lake and flows for approximately 2.25 miles west-northwest, emptying into Green
Brook. Green Brook is classified as an FW2-NT stream from Route 22 to the Bound Brook.
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Green Brook flows southerly for 2.5 miles, finally discharging into the Raritan River. The
Raritan River is classified as an FW2-NT surface water from the confluence of the North and
South branches to the Landing Lane Bridge in New Brunswick. From the Landing Lane
Bridge to the Raritan Bay the Raritan River is classified as SE-1 (general surface water
classification applied to saline waters of estuaries). The Raritan River discharges into Raritan
Bay at the Atlantic Ocean.

2.2 CONTAMINANT SOURCE INVESTIGATION

Historical aerial photographs taken while the facility was operating indicate that numerous
tanks, railroad tank cars, distillation units and drums were scattered throughout Lot 1-B. The
sources of contaminants were suspected releases from the former waste piles, drums, waste
ponds, surface discharges, spills, and leaks.

The former operating buildings were dismantled after the facility ceased operations. Waste
piles and drums have been removed and disposed of offsite. In 1988, a number of unknown
buried containers were found during the soil excavation activities in Lot IB. These containers
were lab packed and disposed of by the EPA in 1990-1991.

In 1989, HLA performed an electromagnetic (EM) geophysical survey at the site. Ten
anomalies were observed and test pits were reported to have been excavated to confirm these
results. Neither underground storage tanks nor buried drums were found. However, one
underground storage tank was found during the construction of the onsite groundwater
treatment plant in the fall of 1993. The location of this tank had been marked by HLA on the
EM survey map as anomaly HLA-8. The tank was estimated to have a storage capacity of
12,000 gallons and was filled with No.6 heating oil and water. The tank was emptied and
removed off-site. During the tank removal, stained soil was observed on one side of the tank,
which is believed to have been caused by overfilling during the tank use. The tank appeared to
be completely intact with no signs of holes or fractures.

At present, Lot IB is flat with no standing structures except for the groundwater treatment
plant. The EPA believes the possibility of existing contamination sources (such as buried tanks
and drums) in soil to be low, even though one underground storage tank was found during the
construction phase of the interim remedial action (RA) activity. The primary contamination
sources for groundwater (at present) are believed to be the highly contaminated soil areas
existing in Lot IB and the suspected presence of dense non-aqueous phase liquids (DNAPLs)
within the bedrock aquifer.

2.3 METEOROLOGICAL INVESTIGATION

The climate of the area surrounding Piscataway is classified as continental with only minor
influences from the Atlantic Ocean. Summer temperatures rarely exceed 100°F but frequently
reach the low 90's. The average daily maximum temperature of 86°F occurs during the month
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of July. Winter readings below 0°F are infrequent. The average daily minimum temperature
is 20T during January.

Precipitation in the area averages about 45 inches per year. The heaviest rains normally occur
during the summer growing season of July and August. Snowfall averages approximately 27
inches per year, but this number can vary significantly from year to year.

Winds are generally out of the southwest. During winter, winds from the west northwest
predominate. As described below in later sections, meteorological measurements were
recorded by CDM Federal during the performance of various sampling and other investigatory
activities. These data were further supplemented with data obtained from Rutgers University
in Piscataway and the National Weather Service.

2.4 AIR QUALITY INVESTIGATION

The CDM Federal ARCS n team collected two rounds of ambient air samples at the site.
During the past field investigations, an odor was noticed at the southeastern corner of lot IB.
The purpose of the ambient air sampling was to quantitatively evaluate suspected volatile
organic chemical constituents in the ambient air at the site and to monitor possible offsite
migration.

A total of seven sampling locations were selected for each sampling round. The following
selected sampling locations were chosen by CDM Federal with the concurrence of EPA's
Remedial Project Manager: one upwind, one downwind, four along the "hot spot" perimeter,
and one designated receptor site located on Fleming Street between the site and the nearest
residence. The "hot spot" had been determined previously to be at the southeast corner of Lot
IB based on previous investigation reports. However, during the field investigations for the
Operable Unit n interim remedial design conducted by McLaren Hart in the summer of 1992,
a strong odor was noticed at the northeast corner instead of the southeast corner of Lot IB.
Therefore, the four "hot spot" perimeter sampling locations identified in the RI/FS Work Plan
were moved to the northeast corner of Lot IB, after obtaining EPA's concurrence.

The air samples were collected by using laboratory prepared Summa canisters. All canisters
were laboratory pre-cleaned and pre-regulated prior to being shipped to the site. The sample
collection method consisted of opening the shutoff valve on the Summa canisters, which are
under vacuum, thereby allowing ambient air to enter the canister. An averaging period of
eight-hours was used for the sampling. Because the Summa canisters are under a vacuum, no
field quality control sample was required for the air sampling events. The height from the
ground level to the canister's inlet was approximately three feet.

All samples were shipped to the EPA CLP laboratories for volatile organic compounds
analysis by using EPA Method TO14. QA/QC procedures included the collection and analysis
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of a duplicate on-site Summa canister during each round, completion of chain-of-custody
forms, use of laboratory prepared vacuum canisters and analysis at the EPA CLP laboratory.
Meteorological information such as temperature, atmospheric pressure, wind direction, and
wind speed were measured during the sampling event. A barometer was used to measure
atmospheric pressure and an anemometer was used to measure wind speed.

Round One

The round one air sampling event was conducted in March, 1993. A total of eight samples
were collected from the site with one being a duplicate sample. The sampling locations are
shown in Figure 2-2. The temperature ranged between the low to upper 50s°F. The wind
direction was from the north to northwest and the wind speed was less than 5 mph, with gusts
occasionally reaching to 10 mph. The atmospheric pressure was approximately 29.71 mm-Hg.
The relative humidity was approximately 96%.

Samples AR-01, AR-02, AR-03, AR-04, and AR-10 were collected from the perimeter of the
"hot spot". Sample AR-10 was located next to AR-02 in order to serve as the duplicate
sample. Sample AR-07 was collected from an upwind location nearby wells TW-11 and OW-
11. The downwind sample AR-06 was collected at the intersection of Stream IB and the
access road along the railroad. The designated receptor location (sample No. AR-05) was
located at the end of Fleming Street, between the nearest residence and the site.

The canister serving as the upwind sample (AR-07) was located adjacent to the apartment
complex on the north side of Lot 1 A. This canister was contacted by two local teenagers
approximately two hours before the completion of the sampling episode. The teenagers
appeared to be examining the canister while the test was underway. CDM Federal field
personnel routinely inspected each sample canister. The field personnel did not observe any
physical damage to this canister upon visual inspection.

Round Two

The round two air sampling event was conducted in May 1994. The sampling rationale
followed was the same as in the first round of air sampling. The sampling locations were
selected based on the wind direction on the sampling day. Eight samples were collected from
seven locations. The wind direction was from the southwest. Due to the wind direction on
this day, the designated receptor sample location also served as the upwind sample.
Consequently, two locations were used as downwind samples. In general, the wind speed
varied from 5 to 15 mph, with gusts up to 40 mph. A brief thunderstorm occurred in the
afternoon. The atmospheric pressure was about 29 mm-Hg in the morning and dropped to
about 28 mm-Hg in the afternoon. Relative humidity was 60% in the morning and increased
to 100% just prior to the thunderstorm.

Sample location AR-A was located at the same location as the round one designated receptor
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sample. Due to the change in the wind direction, AR-A also served as the upwind sample in
addition to the designated receptor. The samples collected from the perimeter of the "hot
spot" were AR-B, AR-C, AR-D, AR-E and AR-F. AR-F was collected from the same
location as AR-E in order to serve as the duplicate sample. The downwind locations, AR-G
and AR-H, were selected along the northern boundary of the site property adjacent to the
apartment complex. Sample location AR-G was near wells OW-11 and TW-11 and AR-H was
approximately 300 feet east of AR-G. Figure 2-2 shows the sampling locations.

2.5 SURFACE WATER AND SEDIMENT INVESTIGATIONS

The ground elevation at the Chemsol site is generally lower than the adjacent area. Surface
water runoff is towards the site during the rain events. There are several wetland areas, one
drainage ditch, and two streams present at the site. The objective of this investigation is to
determine whether site-generated contaminants have been transported to surface waters and
sediments either on site or downgradient of the Chemsol site resulting in conditions which may
inhibit the growth and production of indigenous flora and fauna and act as a threat to human
health.

In May 1981, the New Jersey Department of Environmental Protection (NJDEP) collected a
surface water sample from Stream IB behind the apartment buildings that run along the site on
the northern boundary. An analysis was conducted for volatile organics. Several
contaminants were reported including 1,1,1-trichloroethane (2.2 ppb), tetrachloroethylene (110
ppb), chloroform (21.1 ppb), carbon tetrachloride (24.6 ppb), 1,2-dichloroethylene (19 ppb),
and trichloroethylene (27.8 ppb).

Stream 1A was sampled in 1991 by Malcolm Pirnie Inc. (MPI) during the Focused Feasibility
Study (FFS). Surface water and sediment samples were collected weekly during the eight-
week period from three locations and analyzed for TAL/TCL and conventional water
parameters. The purpose of this extensive sampling was to collect data to develop discharge
limitations for the interim remedy. Stream 1A has been determined to be free of
contamination from the Chemsol site based upon these sampling results and the site's historical
usage.

The CDM Federal ARCS n team conducted two rounds of surface water and sediment
sampling at the Northern Ditch and Stream IB during the RI. Surface water samples were
analyzed for TAL/TCL. Sediment samples were analyzed for TAL/TCL, grain size
distribution, and total organic carbon (TOC). All samples were analyzed by the CLP
laboratories. A total of 12 sampling locations were selected for rounds one and two; however,
only 9 locations were sampled during each round. Locations 01 through 09 were sampled in
round one and locations 01 through 06 and 10 through 12 were sampled in round two (See
Figure 2-3).
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Locations 01 and 02 were selected to provide background data samples for the Northern Ditch
and Stream IB respectively. Location 03 was located at the point of confluence of Stream IB
and the Northern Ditch. Location 04 was located to monitor the surface water and sediment
quality migrating off the site. Locations 05 and 06 were located along Stream IB to monitor
the water quality changes along this waterway. Location 07 was located at the on-site wetland
area which was later defined as an "artificial wetland" which resulted from a leaking water
main. Location 08 was located upstream of one branch of Stream IB. Location 09 was
selected at a persistent water ponding area upstream (west) of the artificial wetland area
location 08. During round two, sampling locations 10 and 11 were selected at two points
along the site's Northern Ditch with location 12 being selected by EPA at the end of a small
ditch located at the western portion of lot IB.

At each location, one surface water sample and two sediment samples were collected, except at
three locations during the round one episode due to field problems. All the surface water
samples were collected before the sediment samples were collected at that location. A total of
eight surface water samples were collected during round one and nine surface water samples
were collected during round two, for a total of 17. The workplan had proposed a total of ten
surface water samples. During round one 14 sediment samples were collected from eight
locations and during round two, 18 sediment samples were collected from nine locations. A
total of 32 sediment samples were thus collected while the workplan had proposed a total of
24. All except two sediment locations were sampled at two depths, from the surface to 6
inches and from 6 to 12 inches below the surface.

Surface water samples were collected by introducing water directly into the sample bottles for
volatile organics, semi-volatile organics and inorganics. The sediment samples were collected
by using decontaminated stainless steel hand augers and trowels. All EPA sampling protocols
were followed during the sampling activities. Samples were shipped to the appropriate EPA
CLP laboratories for a complete TCL/TAL, TOC, and grain size analyses for the sediment
samples. Field parameters such as pH, conductivity, and temperature were also measured for
the surface water samples. Sampling was conducted during the fall and late winter months to
determine if there is a seasonal variation. The first round was conducted during a dry period,
while the second round was conducted during a wet period.

Because discharge/recharge relationships may change by season, three staff gauges were
proposed to be installed in stream IB and the flow direction, water depth and dimensions of
the waterway were to be measured. However, McLaren/Hart provided two stream staff
gauges as part of the private parties' on-going weathered bedrock investigation. One was
installed in the northern ditch by PZ-04 and the other was installed in stream IB by PZ-08.
Stream staff gauge levels, water flow and stream characteristics were measured by
McLaren/Hart. Their measurements are summarized in the "Revised Weathered Bedrock
Supplemental Investigation Report" dated August 1995.
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Round One

The Round One sampling event was conducted on two days in October 1992. CDM Federal
ARCS n team collected a total of nine surface water samples including one duplicate from
locations 02 through 09 and 15 sediment samples including one duplicate from locations 01
through 08 during the Round One sampling event. No surface water sample was collected
from location 01 because the Northern Ditch was dry. One surface water sample (SW-09) was
collected from upstream of the artificial wetland area and designated as location 09 to replace
sample location 01. Location 01 had very little sediment and consisted of hard gravel and
weathered bedrock. At location 07, due to the hard gravel encountered, a sediment sample
from 6" to 12" below the surface was not collected. This area was sampled later during the
soil sampling activity. In location 08, a clay drainage pipe was encountered during the
sediment sampling; therefore, the sediment sample from 6" to 12" below the surface was not
collected. A small amount of water was observed coming out from the pipe. No further
subsurface investigation was conducted to determine the origin and purpose of the pipe.
Inquiries made (by CDM Federal) through EPA of the former property owner and local
officials resulted in the suggestion that it might be a "farm drain".

Round Two

The Round Two sampling event was conducted on two days in February 1993. In October
1992, the CDM Federal ARCS n Team performed an onsite geological/hydrogeological
investigation and a wetland delineation at the site. The persistent water ponding discovered at
location 09 during the Round One events was suspected to be the result of a leaking water
main. This was confirmed by the Elizabethtown Water Company after they visited the site at
CDM Federal's invitation. They repaired the leak and after the leaking stopped, the area
extending from location 09 through location 07 to Stream IB gradually became dry.
Therefore, sampling locations 07 and 09 were eliminated for Round Two. Because of the
discharge pipe that was found in location 08 during Round One, it was eliminated as a surface
water sampling location in Round Two. In the months following the Round One sampling
event, the Northern Ditch was found flowing full of water. The Northern Ditch was also
fowing well during the Round two sampling event, and was used for three surface water and
sediment sample locations, 01, 10 and 11.

Overall, three additional sampling locations (10, 11, and 12) were selected for Round Two
sampling to replace locations 07, 08, and 09. Locations 10 and 11 were selected to monitor
the water/sediment quality changes in the Northern Ditch. Location 12 was selected by the
EPA to monitor the water/sediment quality at the end of the small trench located west of Lot
IB. This trench flows into the Northern Ditch further downstream.

On the day prior to the sampling event, a heavy snow storm hit the area, resulting in the
Northern Ditch and Stream IB being covered by approximately six inches of snow and two
inches of ice. The high temperature on the days of sampling was about 20°F. Due to the low
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temperatures, the field instruments for measuring the field parameters of pH, conductivity, and
temperature were not functioning. CDM Federal collected a total of 10 surface water samples,
including one duplicate, from locations 01 through 06 and from locations 10 through 12. A
total of 19 sediment samples, including one duplicate, were collected from locations 01
through 06 and from locations 10 through 12.

2.6 GEOLOGICAL INVESTIGATIONS

The Chemsol site is located in the lowland Piedmont physiographic province. The site is
underlain by the Brunswick Formation of Triassic age, which is typically interbedded, reddish-
brown to gray sandstone, siltstone and claystone. Bedrock drilling conducted at and in the
vicinity of the site has encountered primarily red shale. The Brunswick has been intruded by
igneous rocks regionally. In the vicinity of Chemsol, no igneous intrusions or contact
metamorphic effects or alterations have been observed. Boring logs from the site indicate
bedrock is generally 3 to 14 feet below the ground surface. The reddish-brown unconsolidated
deposits overlying the bedrock are residual soils, derived from the weathering of the rock.
The soils are composed of silt and clay with some sand.

The Brunswick Formation regionally strikes northeast-southwest and dips approximately ten
degrees northwest. Studies conducted in the Brunswick (see References, Section 9.0) report
that fractures occur primarily along bedding planes and at a near-vertical orientation. Bedrock
does not outcrop in the vicinity of the site; however, in 1983, Lancy cored the bedrock at the
site, which provided data on the subsurface conditions. Lancy described both near-horizontal
and vertical fractures in the bedrock cores; however, the strike of the fractures was not
described. Fractures occurred at a frequency generally between 20 and 30 per 5-inch core
segment throughout the length of the 315-foot boring.

So that proper planning and investigative techniques could be proposed and eventually
performed for the RI/FS, CDM Federal performed a hydrogeological assessment that included
the following activities:

Reviewed and evaluated all previous and ongoing site geological and
hydrogeological investigations and all relevant groundwater chemistry data,

Reviewed the literature on the regional geology of the aquifer,

Conducted a one-mile radius well search,

Determined the integrity and condition of all site monitoring wells,

Ran suites of geophysical logs (gamma, caliper, casing-collar locator,
temperature, single-point resistance and specific conductance) in 12 of the
existing wells,

October 15, 1996 2-8



Conducted two rounds of groundwater level measurements,

Examined and described cores from three wells drilled in 1992 by
McLaren/Hart (M/H),

Evaluated whether any of the monitoring well groupings should be modified
based on their elevation or the site stratigraphy, and

Synthesized the available information to establish a preliminary conceptual
hydrogeologic framework for the site.

Based on the preliminary framework provided by the results of the assessment, CDM Federal
performed the work as described in Sections 2.6.1, 2.6.2, 2.7.1 and 2.8.1 below

2.6.1 OVERBURDEN

The site soil was investigated and described during soil sampling and shallow monitoring well
installation activities. Continuous split spoon samples were collected from 102 soil boring and
three shallow monitoring well locations (see Figure 2-4). The split-spoon samples were
collected using the method outlined in ASTM D 1586-84. In general, the thickness of the soil
was determined to vary between three and five feet. The soil type and thickness is discussed
further in Section 3.7.

2.6.2 BEDROCK

Bedrock core samples were collected from proposed well locations, DMW-11, DMW-10,
DMW-9, C-10, C-9 and C-8, to complete the characterization of the site stratigraphy and to
assist in the interpretation of geophysical logs from uncored holes. The following wells and
depths were cored:

Well DMW-11: Competent bedrock (25 feet) to 250 feet below grade;
Well DMW-10: 128 feet to 185 feet below grade;
Well DMW-9: 100 feet to 120 feet below grade;
Well C-10: 110 feet to 140 feet below grade;
Well C-9: 110 feet to 135 feet below grade; and
Well C-8: 130 feet to 157 feet below grade.

The air rotary method was used to advance the coring bit. Continuous samples were collected
using a wireline size-NQ core barrel with an Acker Soil-Max rig at DMW-11, DMW-10 and
C-9. Continuous samples were collected using a conventional size-NX core barrel, with a
Scnramm rig at DMW-9, C-10 and C-8.
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A filter was placed in the system in order to avoid any potential contamination from entering
the borehole that may have been emitted from the air compressor.

Rock samples were removed from the barrel and total core recovery was measured in feet. The
cores were transferred from the barrel into covered wooden boxes and were arranged by their
relative position on the ground.

The top of each core was clearly marked. Cores were marked with two parallel, red and black
(waterproof ink) lines, running from the top to the bottom of the core. A red line was placed
on the right hand side when the core was oriented with the top up. The black line was to the
left of the red line. Wooden dowels noting the depth interval were placed between the core
runs in the box. Core logs are described in Appendix B.

After coring was completed, the cored interval was either reamed to an 8-inch diameter
borehole (to accept a 4 inch diameter Type 304 stainess steel casing or screen and annular
space fill material) or grouted closed (to reach a desired depth for well construction).

2.7 SOIL AND VADQSE ZONE INVESTIGATION

2.7.1 SOIL SAMPLING

Analytical data from previous soil investigations indicate that site soils are contaminated with
PCBs, metals, and volatile organic compounds (VOCs) in the Lot IB area. A soil removal
action was performed at the site, however, available post-excavation data demonstrates that
contaminated areas had not been properly removed. Several areas of Lot IB that may have
been heavily used during peak operations had not been sampled. Additionally, soil samples
had not been collected from Lot 1A in past investigations.

Therefore, to address the data gaps, an extensive soil sampling program was conducted during
the RI. The complete characterization of soil contamination on the site is required for
evaluation of source control and remediation measures during the FS.

The sampling program was designed based on an extensive grid system, the site historical
usage, EPIC photos, and previous investigation findings and sampling results. The sampling
locations are shown in Figure 2-4.

The soil sampling program was based on the following rationale:

Five groups (Groups A to E) were developed for the extensive sampling program. Group A
samples were collected at 200 feet grid spacing in Lot IB and 400 feet grid spacing in Lot 1A.
These samples were analyzed for TAL/TCL parameters. Group B samples were collected
from Lot IB at a 100 feet grid spacing and field screened for PCBs by using ENSYS
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immunoassay test kits. Group C samples were collected from 1) biased sampling locations
selected based on EPIC photos and previous investigations and 2) a 50 feet grid spacing around
the sample locations (from group B) for which PCB field screening results were positive. The
biased Group C samples were field screened for PCBs. Group D samples were collected as
confirmatory samples for TAL/TCL analyses, and consist of approximately 30 percent of
samples from Groups B and C. Group E samples were collected uniformly from Lot IB for
TCLP analysis. The group designations/analytical methods corresponding to soil sample
identification numbers are shown in Table 2-1. The field documentation of the PCB screening
analyses is recorded in Appendix G.

Soil borings were drilled at the 102 locations with hollow stem augers and continuously
sampled with the split spoon sampler to top of the weathered bedrock or hit refusal. The first
sample was collected generally from the surface to approximately two feet below grade. The
other sample was collected from the top of weathered bedrock where the split spoon
encountered refusal. According to the EPA approved Work Plan, the first sample was to be
collected from zero to eighteen inches below grade. The CDM Federal ARCS n team retained
two samples for analysis from each bore hole. A sampling summary of the soil boring
locations and depths are given in Tables 2-2 and 2-3 for surface and subsurface boring
locations, respectively. All boring holes were abandoned by grouting with the tremie method.

Continuous 3-inch diameter stainless steel split spoon samplers were used in the 102 soil
borings and three contingency overburden monitoring wells. The samples at these locations
were collected in accordance with ASTM D1586-84. A record of the number of free falling
blows required to drive the split spoon sampler through 6-inches of penetration was maintained
by a CDM Federal representative. Caution was taken to ensure that the falling weight of the
hammer was not impeded in any way. The sampler was driven through the overburden to
refusal (assumed to be competent rock). Refusal was defined as 100 blows per 6-inch
penetration using a 140 Ib hammer.

The split-spoons were opened by the drilling Subcontractor's personnel in such a manner as to
cause minimum disturbance to the sample. The split-spoon sampler was then placed on a clean
polyethylene sheet so that a CDM representative could examine the core and collect any
necessary samples.

The soil samples were collected in new, wide-mouthed, rubber-sealed, screw-top, 8-ounce
clear glass soil sample jars. The sample jars were laboratory cleaned and clearly labeled by a
CDM Federal representative to indicate the borehole number, split-spoon number, date, time,
and the depth from which the sample was taken. The removal of the samples from the split-
spoon sampler and placement into sample jars was performed solely by CDM Federal's
personnel.
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2.8 GROUND WATER INVESTIGATION

The hydrogeologic investigation was proposed to further delineate the vertical and lateral
extent of on-site and off-site contamination, refine the understanding of groundwater flow
patterns, and estimate aquifer parameters.

2.8.1 MONITORING WELL INSTALLATION

Groundwater samples collected during previous investigations indicated that contamination
exists in the perched zone, of the overburden and partially weathered rock (approximately five
to ten feet below the surface), and in the consolidated aquifer (approximately 20 feet to the
maximum well depth of 350 feet below the surface). Additional monitoring wells were
installed to determine the vertical and lateral extent of contaminant migration and to define
groundwater flow patterns controlling contaminant migration. The locations of the new and
existing monitoring wells are presented in Figure 2-5.

Wells previously installed at the site have been grouped by their depth below grade without
regard for elevation. This type of grouping did not consider the structural hydrogeologic
framework of the site and did not consider that groundwater flow in the bedrock is controlled
primarily by the orientation of stratigraphic units and fractures. Fractures in the Brunswick
Formation occur primarily along bedding planes, which dip approximately at 9 degrees
northwest, and at near vertical orientation. Additionally, variations in lithology may cause
some stratigraphic units to be more fractured than others. These factors may influence
groundwater flow patterns sufficiently that wells open to the same elevation relative to mean
sea level may not actually intercept the same water bearing zones. Therefore, another major
objective of this investigation was to reclassify the existing monitoring wells based on their
relationship to the hydrogeologic framework of the site.

The new monitoring wells have been installed for the purpose of collecting groundwater
samples for chemical quality analysis. Monitoring wells have been placed in clusters with new
or existing wells, so that information on vertical gradients and vertical groundwater chemistry
profiles can be obtained.

Monitoring wells DMW-10, C-8 and TW-16 were located in the northwest section of the
Chemsol property in efforts to close existing data gaps in both bedrock and deep bedrock
zones. Monitoring wells DMW-10 and C-6 (TW-16 replacement) were installed as a cluster
adjacent to existing shallow well TW-10. Monitoring well C-8 was installed as a cluster
adjacent to existing wells MW-103 and TW-3.
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The drilling was carefully monitored by a CDM Federal geologist and changes in drilling
characteristics, flow of water from the borehole, and rock type were noted. Fracture zones
were noted and described for integration into the geologic and stratigraphic site database.

2.8.1.1 OVERBURDEN

CDM Federal installed three overburden wells; OW-12, OW-13 and OW-14 during the RI.
Overburden monitoring wells were installed in the southwest portion of the site in an effort to
close existing contaminant data gaps.

The overburden monitoring well installation was conducted using the conventional hollow-stem
auger method of drilling employing 6-1/4-inch inside diameter (ID) augers. A nominal 10-inch
diameter boring was advanced from ground surface to the top of the weathered bedrock. This
weathered bedrock is a relatively impermeable unit that is believed to be responsible for the
perched water conditions. The depth of the weathered bedrock surface and the zone of
saturation was determined by observing split spoon soil samples. Soils were classified in the
field using a modification of the Unified Soil Classification System, boring logs can be found
in Appendix F.

All down-hole equipment and materials, including auger-flights, rods, etc. were steam cleaned
prior to insertion in the borehole. Equipment used during overburden monitoring well
installation included:

Mobile Drill Rig equipped with 6-1/4-inch ID augers
24-inch spb't spoon samplers
4-inch diameter stainless steel (SS) continuous wire screen (.010 slot)
4-inch diameter SS Schedule 5 Type 304 riser pipe
Gravel pack (Morie #01)
Bentonite pellets
Cement grout
8" diameter protective steel casing with locking cap

The depth of the overburden wells was determined as the depth to the low permeability
weathered bedrock unit. A 4-inch diameter threaded flush-joint Type 304 five foot long
stainless-steel screen, with sufficient stainless steel riser pipe to extend two feet above ground
surface, was installed in the completed borehole. The screen was set to the depth specified by
the CDM Federal on-site geologist. The depths of overburden monitoring well screens are:

OW-12 set at 7 to 12 feet below ground surface (BGS),
OW-13 set at 6 to 11 feet BGS, and
OW-14 set at 6 to 11 feet BGS.
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Once the screen was set at the desired interval, the annulus surrounding the screen was packed
with sand from the base of the boring to a depth of two feet above the top of the well screen
by pouring from grade. Bentonite pellets were then installed in the annulus immediately above
the gravel pack by pouring from grade. The pellet seal was a minimum of two feet thick in
each of the three overburden wells. After sufficient time had elapsed for the pellets to swell (2
to 3 hours), the annulus above the bentonite pellets was sealed to grade with cement/bentonite
grout installed by the tremie method in a continuous motion. To avoid disturbing the bentonite
pellet seal, the grout was initially pumped at low pressure with the tremie pipe set sufficiently
above the pellets.

Each well casing was fitted with an expandable rubber seal locking cap.

A water-tight, 5-foot carbon steel protective casing was installed over the stick-up of each
well. The protective casing extended approximately three feet below ground surface and was
secured with a concrete collar. The concrete collar was sloped away to allow rainwater to
drain from around the well casing. See Appendix C for well construction details.

Each overburden monitoring well was affixed with a permanent identification marker.

INSTALLATION SUMMARY

Overburden monitoring well OW-12 was drilled on December 6, 1993. Problems were noted
during installation when the screen interval was oversanded. Attempts to dislodge excess sand
were unsuccessful. Therefore, the screen and riser pipe had to be removed from the boring.
The borehole was redrilled to clear the sand, and OW-12 was reinstalled and properly
completed on December 7, 1993. No OVM measurements were noted above background.

Overburden monitoring well OW-13 was drilled on December 3, 1993, after a week of
relatively dry weather. When the borehole was first drilled to 11 feet BGS, the borehole was
dry. The borehole was left open for three hours to allow groundwater to flow freely; however,
the borehole was still dry after the elapsed time. The drilling then continued to 15 feet BGS in
an effort to locate a water bearing seam. Split spoon samples showed no moisture down to dry
compact weathered bedrock. The open borehole was left undisturbed for the weekend.
Approximately two inches of rain was recorded during the weekend, and the water level in the
boring was measured at 8.5 feet BGS the following Monday. The borehole remained open for
several days, but on December 12, 1993 a cave in was noted. The borehole was redrilled to
11 feet BGS where the well was installed. No OVM measurements were noted above
background.

Overburden monitoring well OW-14 was drilled and installed on December 7, 1993; no
difficulties were encountered. No OVM measurements were noted above background.
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2.8.1.2 BEDROCK

All bedrock monitoring wells were installed using the air rotary drilling method. A nominal
12-inch boring was advanced at least 10 feet into competent bedrock, the hole was fitted with
an eight inch diameter steel casing. The remainder of the hole was ultimately (some core
samples were collected initially) drilled with a nominal eight inch drill bit. Depth and
diameter of the boreholes can be obtained from Appendix C, which also includes the well
construction details.

All down-hole equipment and materials were steam-cleaned prior to insertion in the borehole.
Equipment and materials used during the bedrock monitoring well installation activities
included:

Schramm Rig equipped with air rotary capabilities
Acker Soil-Max Rig equipped with air rotary capabilities
12-inch roller bit
8-inch hammer bit
8-inch carbon steel casing
4-inch diameter SS continuous wire screen (.010 slot)
4-inch diameter SS Schedule 5 Type 304 riser pipe
gravel pack (Morie #01)
bentonite pellets
cement/bentonite grout
steel standpipe with locking cap

Large volumes of formation water were emitted from the advancing borehole air rotary tools.
Flow of formation water as great as 80 gpm (estimated) was encountered. So that the
groundwater would not flow onto the open ground, a containment system was constructed at
each location prior to any drilling procedures. The system included a large polyethelene-lined
separation tub that collected formation water mixed with bedrock cuttings which was emitted
from the borehole. After settling out, the cuttings were shoveled into and contained in labeled
55-gallon drums. The formation water was continuously pumped to 21,000 gallon capacity
BAKER™ tanks located on-site. The method satisfactorily prevented the release of fluids into
the environment.

Bedrock monitoring wells were double cased, with 8-inch diameter carbon steel casings set 10
feet into the bedrock. The casings were securely grouted in place using tremie methods. The
grout was allowed to set for a period of no less than 24 hours before advancing the boring to
its final depth with a nominal 8-inch diameter hammer bit. Bedrock wells were advanced to
the depths specified in Table 2-4. Four inch diameter Type 304 stainless steel casings and
screens were installed to complete the well.

Monitoring wells DMW-11, DMW-10, DMW-9, C-10, C-9, and C-8 were cored to complete
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stratigraphic characterization of the site and to assist in the interpretation of geophysical logs in
uncored holes. Coring intervals and detailed procedures can be found in Section 2.6.2. Prior
to installing the inner 4-inch diameter casing and well screen, geophysical logging of each
bedrock hole was performed to assist in the characterization of the lithologies and to locate
proposed packer test intervals in each boring. Details of the logging procedures can be found
in Section 2.8.4.

In monitoring wells DMW-11, DMW-10, DMW-9, C-7, C-6, and C-2 (existing production
well rehabilitated into monitoring well) packer tests were performed on the open bedrock hole
prior to setting the inner 4-inch diameter casing. Packer tests were conducted to assist in
characterizing the hydrogeologic framework at the site and to select final well screen intervals
as they correspond to high flow zones. Packer tests were directed by CDM Federal
representatives. Details of the packer testing activities are described in Section 2.8.5.

After completion of the geophysical logging or packer testing, the collected data was analyzed
and the interval to place the 4-inch diameter well screen was determined. When necessary, the
borehole was backfilled with bentonite pellets up to within a few feet of the selected screen
interval. Gravel pack was added to the borehole to form a one to two foot base above the
bentonite onto which the well screen was seated.

The well screen consisted of 20 feet of 4-inch diameter Schedule 5 Type 304 stainless steel
with a slot size of 0.010 inches connected to an equivalent threaded flush-joint casing. The
casings were extended approximately two feet above the ground surface.

The gravel pack was installed to a depth of two feet above the top of the well screen by
pouring from grade. A bentonite slurry was then installed in the annulus immediately above
the gravel pack by the tremie method. The bentonite seal was a minimum of two feet thick.
Once set, the annulus above the bentonite was sealed to grade with cement/bentonite grout
installed by the tremie method in a continuous motion. To avoid disturbing the bentonite seal,
the grout was initially pumped at low pressure with the tremie pipe set sufficiently above the
slurry.

Each well casing was fitted with an expandable rubber seal locking cap. The protective casing
and locking cap were extended from the 8-inch diameter outer casing to approximately three
feet above grade and were secured with a concrete collar. The concrete collar was sloped to
allow rainwater to drain away from around the well casing. See Appendix C for well
construction details.

On-site welding was used to attach an extension (with a locking cap) to the protective casing to
achieve the design stick-up height. Provisions were made to prevent foreign materials from
falling down the borehole.

Each bedrock monitoring well was affixed with a permanent identification marker. The
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identification marker notes the CDM Federal monitoring well identification number and the
NJDEP designated monitoring well permit number. All monitoring wells, including
overburden wells, were secured by locks which were keyed alike.

UPPER BEDROCK

Existing well control in the upper bedrock zone was inadequate to delineate contamination and
provided limited flow data. The interval contains VOC contamination up to 5,000 ppb and is
hydraulically connected to well C-l, in which VOC concentrations above 500,000 ppb were
detected. The interim groundwater extraction remedy calls for extraction of site contaminants
to this level (depths of 130 feet BGS). Therefore, CDM Federal installed five additional wells
at this horizon to better delineate the extent of contamination and to check the effectiveness of
the remedial extraction system.

INSTALLATION SUMMARY

Upper bedrock well C-6 was drilled starting January 7, 1994, in the northeast wetland area
adjacent to DMW-9. Adverse weather conditions and poor assessibility to this location
hindered performance of the drilling activities considerably. A temporary decontamination pad
was constructed in an adjacent clearing to aid in program progression. OVM readings of 5.0
ppm were measured while drilling the 86-101 foot interval. The monitoring well was installed
on February 3, 1994 with the screened interval from 80.5-100.5 feet BGS.

Upper bedrock well C-7 was drilled starting February 28, 1994, in the northwest section of the
site property adjacent to DMW-10. No problems were noted during the drilling or installation
activities. A water bearing zone was first encountered at 61 feet BGS (~5 gpm); the blown
yield increased steadily with depth ("20 gpm at 168 feet BGS). No OVM readings were
available. The monitoring well was installed on March 14, 1994 with the screened interval
from 148-168 feet BGS.

Upper bedrock well C-8 was drilled starting January 31, 1994, near the western property
boundary adjacent to MW-103. No problems were noted during drilling or installation. Flow
zones were noted at 74, 102 and "130 feet BGS. No OVM measurements above background
were recorded. The monitoring well was installed on March 15, 1994 with the screened
interval from 117.5-137.5 feet BGS.

Upper bedrock well C-9 was drilled starting November 11, 1993, near the western property
boundary adjacent to TW-2. Flow zones were noted at 62 and 83 feet BGS. No OVM
measurements above background were recorded. Fluid/cutting samples were collected to be
screened for Non-Aqueous Phase Liquids (NAPL) using dye and an Ultra Violet lamp; no
NAPLs were detected. The monitoring well was installed on December 15, 1993, with the
screened interval from 93-113 feet BGS.
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Upper bedrock well C-10 was drilled starting November 30, 1993, at the northern most
boundary of Lot IB near TW-4. The mobilization process caused damage to the Lot IB fence
and stream crossings. The fence was later repaired and stream crossings were regraded to
their previous condition. Flow zones were noted at 80, 115 and 118 feet BGS. OVM
measurements were recorded from 19 ppm at 80 feet BGS to 200 ppm at 136 feet BGS; the
readings increased steadily with depth. The monitoring well was installed on December 22,
1993 with the screened interval from 104-124 feet BGS.

LOWER BEDROCK

The well network monitoring the deep bedrock zone was required to be upgraded. Therefore,
three additional wells were installed to obtain additional information for this interval.

INSTALLATION SUMMARY

Lower bedrock well DMW-9 was drilled starting December 20, 1993, in the northeast wetland
area adjacent to C-6. The mobilization process caused damage to a fence gate and a stream
crossing. The fence gate was later repaired and the stream crossing regraded. Adverse weather
conditions and poor assessibility to this location slowed the drilling activities considerably.
Flow zones were noted at 82, 107 and 165 feet BGS. OVM measurements were recorded from
1.8 ppm at 120 feet BGS to 140 ppm at 163 feet BGS, the readings increased steadily with
depth. This well, originally designed to monitor the 230-250 foot interval, was terminated at
171 feet BGS to avoid risk of cross contamination. The monitoring well was installed on
February 2, 1994, with the screened interval from 150.5-170.5 feet BGS.

Lower bedrock well DMW-10 was drilled starting February 14, 1994, in the northwest section
of the site property adjacent to C-7. No problems were noted during drilling or installation
activities. Flow zones were noted at 70 (5 gpm), 150 (60 gpm) and 192 feet BGS (80 gpm).
OVM measurements were recorded at 122-128 feet BGS (3.0 ppm). The monitoring well was
installed on March 15, 1994, it was screened from 230-250 feet BGS.

I-ower bedrock well DMW-11 was drilled starting November 2, 1993, in the southwest
section of the site property adjacent treatment system. No problems were noted during drilling
or installation activities. Flow zones were noted at 87, 91, 183 and 202 feet BGS, maximum
flow noted at depth ("40 gpm). HNu measurements were recorded from 4 units above
background (AB) at 52 feet BGS to 11 units AB at 242 feet BGS. Fluid/cutting samples were
collected to be screened for Non-Aqueous Phase Liquids (NAPLs) using dye and an Ultra
Violet lamp, no NAPLs were detected. The monitoring well was installed on December 9,
1993 with the screened interval from 229-249 feet BGS.

2.8.2 INSPECTION/REHABILITATION

The integrity of the existing monitoring wells was inspected. The cement collar around each
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well was checked for degradation. Also, the well depths were measured and compared to
documented depths to determine if sediment had accumulated in the bottom.

Various wells were determined to be unacceptable for monitoring purposes and were slated for
abandonment. Chemsol production well C-2 was located, inspected and (after discussion
between EPA, NJDEP and CDM Federal representatives) determined to be salvageable and
used as a monitoring well.

An attempt to abandon C-2 was undertaken sometime in the past prior to this investigation.
CDM Federal removed the abandonment material (bentonite slurry) with a submersible pump
and determined that converting it to a monitoring well was possible if fractured flow zones had
not been compromised.

C-2 was logged using several downhole geophysical techniques to identify the subsurface
characteristics and to determine possible transmissive zones. Geophysical logging packer
testing date confirmed a highly transmissive zone located at 266 to 286 feet below ground
surface. It was determined that this interval would be screened as a deep monitoring well.

Production well C-2 was initially constructed in the 1950's. Its total depth was greater than
300 feet, but an accumulation of fines due to age and the previous abandonment attempt had
made accurate measurement impossible. The production well was constructed as an open
borehole cased with 6 inch carbon steel from ground surface to 50 feet below grade.

EPA, NJDEP and CDM Federal representatives discussed the requirements for the
rehabilitation of C-2 on several occasions. A concern was expressed that the integrity of the
annular seal around the protective casing, if poor, could be a migration pathway for
contaminants from the overburden and weathered bedrock zones down to bedrock zones. It
was agreed that the 50 feet of carbon steel protective casing would either be removed or
pierced throughout its entire length to ensure proper sealing of the annular space. Removal
attempts were unsuccessful, and the casing was pierced using a drill rig mounted downhole
perforation device under the supervision of a CDM Federal representative. The casing was
perforated every foot from bottom to top, alignment of punctures was random to ensure full
annular coverage during resealing.

Twenty feet of 4-inch diameter stainless steel well screen and 266 feet of stainless steel riser
pipe was installed in well C-2. Construction details are provided in Appendix C. The 4-inch
diameter casing was ultimately pressure grouted in place to assure sealing of the previously
installed 50 foot protective casing.

Monitoring well C-2 was intensely developed to clean the formation-sand pack-well screen
interfaces of any remaining abandonment material, to purge any fluids added downhole during
construction and to ensure representative formation water was flowing freely through the
installed system.
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Monitoring well C-2 was added to the Chemsol list of ground water sampling points and was
subsequently sampled for full TAL/TCL analysis during CDM Federal's first and second
rounds of sampling in March and October of 1994.

2.8.3 ABANDONMENT

A review of construction logs indicated the earlier MW-series wells installed under supervision
of J. W. Patterson and Associates may have provided a pathway for the migration of ground
water from the perched zone to the water table. To ensure this pathway is impeded these wells
have been abandoned as per NJDEP protocols (NJSA 58:4A-4.1 and 58:4A-4.3 and NJAC
7:9-7 and 7:9-9). Also, a recent inspection found wells OW-3 and OW-7 structurally
unacceptable and unusable for monitoring purposes. These wells have also been abandoned
during the RI.

All MW-series wells were logged using various geophysical techniques prior to abandonment.
The data has been used to provide information in evaluating the site hydrogeologic framework.
Abandonment equipment included;

Mobile Drill Rig equipped with perforation device,
Cement/Bentonite Grout, and
Well-Head Fitting to allow pressure grouting.

Wells MW-2, MW-3, MW-5, MW-7 and MW-8 were abandoned after geophysical data was
analyzed. An attempt to remove the protective casing from each well was conducted using a
drill rig. If the casing could not be removed, it was pierced throughout its entire length to
ensure proper sealing of the borehole, including the annular space. The casing was pierced
using a drill rig mounted downhole perforation device under the supervision of a CDM Federal
representative. The casing was perforated every foot from bottom to top, alignment of
punctures was random to ensure full annular coverage during resealing.

All wells were grouted to the surface regardless if the casing had been pulled or not. Those
veils in which casing lengths were perforated instead of removal had their protective casing
cut down to grade.

2.8.4 GEOPHYSICAL LOGGING

Geophysical logging was completed in accordance with Section 5.3.4 of the EPA-approved
work plan. A total of 30 wells were logged, including 8 of the 12 new monitoring wells
installed as part of this RI. Only the deepest well in a given cluster of wells installed to
varying depths was geophysically logged.

The following suite of geophysical logs was run on each well: natural gamma, single-point
resistance, spontaneous potential, temperature, and caliper. In addition, fluid conductivity logs
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were completed in wells C7, C8 and DMW-10, while a casing collar locator was run on wells
installed prior to the RI field effort to verify the precise depth to the bottom of existing casing.

All logs were run using a Mt. Sopris MGX-200™ digital logger (See Figure 2-6). Logs were
collected digitally and downloaded in the field onto a portable computer. Select logs were also
sent to a field printer in real time. All logging instruments were calibrated by the manufacturer
prior to shipment, and calibration standards were checked periodically in the field to ensure
that high quality, reliable data was collected. To eliminate fluid column disturbances caused by
movement of logging probes, temperature and fluid resistivity logs were the first
measurements recorded in the logging sequence.

The complete suite of geophysical logs is provided in Appendix D.

According to the RI work plan, selected site wells were geophysically logged "to characterize
subsurface characteristics at the site". The specific objectives of the logging exercise were to
identify fracture zones and determine lithologic characteristics of the Brunswick Formation
across the site, and to aid in the selection of intervals to be tested during the packer testing
program described in Section 2.8.5.

Several of the holes logged were monitoring wells with long casings and open or screened
intervals of only 20 to 25 feet. In these wells, only the gamma log provided useful geologic
information across the cased portions of the boreholes.

Generally, the following observations can be made from the logs presented in Appendix D:

• Caliper logs provided the most reliable information on fracture zones for the
purposes of packer testing, while the natural gamma logs were most useful in
determining lithologic changes.

• In conjunction with available rock cores, both the caliper and gamma logs were
used to verify the existence of fracture zones and marker horizons such as the
"marker shale" described in Section 3.5.

• A major fracture zone occurs in all open holes logged immediately above the
marker shale sequence described in Section 3.5. While other fracture
zones/horizons were defined in individual holes, no other significant fracture
zones can be correlated across the site with any degree of certainty.

• Single-point resistance and spontaneous potential (electric) log response
correlated approximately with gamma log response, however, there did not
appear to be any significant fracture-related response in the electric logs when
compared with the caliper logs and rock cores.
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• Temperature logs were of limited use. No significant temperature changes were
observed in the uncased portions of boreholes.

• Certain caliper logs suggest that the physical integrity of well casings may have
deteriorated with time. Other than being able to identify joints in the casing, the
caliper logs suggest the presence of rough casing surfaces, probably as a result
of corrosion. The rough surfaces occur mostly near the top of each well. The
possible existence of perforations in any well casings can not be ascertained at
this time with the available data.

2.8.5 PACKER TESTING

Packer testing was performed in select boreholes in accordance with Section 5.3.4 of the EPA-
approved work plan. Three rounds of packer testing were completed: in wells DMW-11
(Round 1), DMW-9 (Round 2), and DMW-10 (Round 3). Details on these tests are provided
below.

The purpose of the packer testing program included:

• to qualitatively determine the degree of hydraulic connection (interconnectivity)
between fracture zones;

• to identify hydraulic effects, if any, of suspected hydraulic and/or lithologic
barriers; and

• to qualitatively assess potential ground water extraction rates that will need to be
pumped during remediation of the bedrock aquifer.

These objectives were met by pumping isolated fracture zones in a given borehole, and
observing water level changes in existing monitoring wells at varying distances and depths
across the site. The information obtained will assist in defining a remediation strategy for the
site at the FS stage in terms of the number of extraction wells which may be required, the
depths from which extraction should take place, and defining potential ranges of flow rates
over which hydraulic control of the site can be achieved.

Both single-packer and dual-packer assemblies were used during the testing program. A single
packer consists of a single rubber gland located above the pumped interval attached to a two-
inch diameter steel pipe located above the pumped interval. A submersible pump is located in
the lower, isolated interval. The dual-packer assembly consists of two pneumatic rubber glands
attached on the opposite ends of a two-inch inner diameter, perforated steel pipe whose length
can be adjusted depending on the length of the interval to be pumped. A submersible pump is
located in the hydraulically isolated interval between the two inflated packers.
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Prior to each round of packer tests, background water level data was collected for a period of
up to five days from the pumping well and several of the observation wells which were
monitored during a given test. Water level monitoring was performed by installing pressure
transducers in each observation well and connecting these to multi-channel In-Situ™ data
loggers. Between individual tests, water levels were collected continuously to the extent
possible. Some gaps exist in the record either as a result of transducer failures, or because
transducers had to be temporarily disconnected to allow for downloading of data. Within the
wells pumped, larger data gaps exist in the record since water level monitoring had to be
interrupted in order to be able to move packer equipment inside the borehole between
individual tests.

Water levels within each pumped borehole were collected by installing pressure transducers
above, within, and below the packer assemblies. Immediately prior to the start of each data
logger, water levels were measured manually in all observation wells from top of casing and
were recorded in the field log books.

During each round of testing, rainfall and barometric pressure data was obtained for Newark
Airport (approximately 25 miles to the northeast of the site)from the National Climatic Data
Center for the corresponding period.

Initially, the decontaminated packer assembly was lowered to straddle the depth of the lowest
packer zone selected for testing. Test intervals were selected based on interpretations of
drilling information and geophysical logs. Once at the desired depth, the packers were inflated
by a compressed nitrogen cylinder. The integrity of the packer seat and seal was verified prior
to each test by twisting and shaking the steel pipe, by monitoring the pressure of compressed
nitrogen in the closed line, and by monitoring water levels above, within and below the
packed-off interval using pressure transducers.

After a tight packer seal was achieved, the water levels above, inside, and below the packer
assemblies were monitored until these levels stabilized. Following stabilization, pumping of
the selected interval was initiated at a low flow rate. The data loggers were monitored
continuously during the initial stages of each test to gauge the sealed interval's ability to
withstand a given flow rate. While continuously monitoring water levels during the first few
minutes of pumping, the flow valve was opened until each interval tested was pumped at its
maximum capacity (i.e., greatest flow rate that did not cause dewatering of the packed-off
interval).

It should be noted that a consistently encountered, high-yielding fracture zone located above
the marker shale could not be tested at its maximum capacity, mainly as a function of pump
limitations and water storage limitations. Similarly, a high-yielding interval in well DMW-9 at
a depth of approximately 170 feet bgs could not be tested at its maximum capacity.

Water level measurements in the pumped well and surrounding observation wells continued
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throughout the testing sequence. Once the pump was shut off at the end of each test, the data
loggers in the pumped well were allowed to run for a few minutes before deflating each
packer. In several instances, monitoring in the pumped well continued through to the next
morning until the packer assembly was moved up to the next fracture zone of interest in
preparation for the next test.

The ground water generated during the testing was contained on-site in 20,000-gallon Baker™
tanks. The packer assemblies were decontaminated prior to usage in each well.

Tested intervals were generally 14 to 25 feet in length. No interval was pumped for more than
5 hours, with one exception. A 24-hour test was performed over a 100-foot interval in well
DMW-11. Three rounds of packer tests were completed in wells DMW-11 (Round 1), DMW-
9/C-6 (Round 2) and DMW-10/C-7 (Round 3). The minimum number of intervals tested in a
single borehole was three (in well DMW-10), while the maximum number of intervals tested
in a single borehole was five (in well DMW-11). In addition, a single test was completed in
well C-2 (located immediately adjacent to well DMW-11) as part of Round 1 testing.

Table 3-7 summarizes the packer testing program. Hydrographs of all wells monitored as part
of the testing program are presented in Appendix E-l, along with barometric pressure data for
the corresponding period.

Packer tests were conducted to assist in characterizing the hydrogeologic framework at the site
and to select final well screen intervals as they correspond to high flow zones.

2.8.6 PUMPING TEST

An aquifer pumping test (the 24-hour test discussed in Section 2.8.5) was conducted prior to
the installation of new monitoring wells to test preliminary conclusions regarding high and low
permeability zones and the degree of connection between them to ensure that the new wells
were properly located.

The pumping test was conducted in borehole DMW-11 on December 1, 1993 using a single
packer system. The packer was seated at 140 ft BGS with a submersible pump set in the 110 ft
open bedrock borehole below the packer. This is described further as the Long Term Test in
Section 3.6 below.

2.8.7 GROUND WATER SAMPLING

Two rounds of groundwater sampling activities were proposed for this RI. One round was to
be collected during a wet period and the other during a drier period to provide information on
seasonal impacts to groundwater quality. The wet season round of groundwater samples was
collected in March of 1994, and the results of this sampling program are described in Section
4.0. The second round of sampling was performed in October 1994 after the start of the
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interim groundwater remedy.

Groundwater sampling was conducted to establish the concentrations and extent of
contamination both on-site and migrating to off-site locations. Samples were collected from the
existing and newly installed wells (49 wells total). Groundwater samples were analyzed for
full Target Compound List/Target Analyte List (TCL/TAL) compounds using the EPA
Contract Laboratory Program (CLP). These data were used to assess groundwater treatment
alternatives.

The following equipment was used to collect groundwater samples for analysis:

Water level meter
HNu systems, Inc. PI-101 photoionization detector (HNu) or equivalent
Stainless steel submersible pump
Polyethylene tubing
Teflon bailers, with Teflon-coated leader cord
Bailer cord
pH meter
Temperature and specific conductivity meter
Field log books and field logs
Camera
Laboratory-prepared sample containers
Roll of plastic sheeting
Decontamination equipment
Personal protective equipment
Preservatives
Analyte-free water
Buckets (measured in gallons)
Tanks for containerization of purged water

SAMPLING PROCEDURES

Groundwater samples were collected at least two weeks after well development was completed.

A piece of plastic sheeting was laid on the ground beside each well and the sampling
equipment and sample bottles were placed on the plastic sheeting. At each location, the locking
steel cap and internal ell cap was removed. The air quality of the headspace and the breathing
zone was monitored with an HNu.

The battery of the water level meter was checked by pushing the battery check button. The
instrument was then turned on and the probe slowly lowered into the well. The sensor in the
probe had made contact with the water surface in the well when a buzzer sounded and a light
appeared on the instrument. The depth of water was recorded to the nearest one-hundredth of a
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foot from the top of the well casing. The date, time, well number, and air quality
measurements were also recorded.

The water volume in the casing was calculated using the following equation:
V = 3.1416 (r*h) (Note: 1 cu. ft. = 7.48 gallons)

where:
pi = 3.1416\
V = standing water volume (gallons)
r = well casing radius (feet)
h = height of water column (feet)

Each well was purged until a maximum of three to five well volumes of standing water had
been evacuated or until the well was near dryness. The volume of water removed from each
well that was not pumped dry was dependent upon field measurements of pH, temperature and
specific conductivity. When each of these parameters had stabilized, the volume of water
removed was recorded and the well was sampled. If parameters did not stabilize, purging
continued until five volumes of water were removed. The purge water was collected in on-site
21,000 gallon Baker tanks, sampled and disposed of later in the groundwater treatment plant.

Overburden monitoring wells were purged using dedicated teflon bailers. Bedrock monitoring
wells were purged using stainless steel submersible pumps.

Clean, new polyethylene tubing was attached to a stainless steel submersible pump, which was
decontaminated between well locations. The pump was lowered into the well no greater than
six feet below the dynamic water level then lowered as purging continued and the water level
dropped.

The groundwater sample was collected by gently lowering the bailer into the well. Dedicated
Teflon-coated stainless steel cord was used for bailer cord which contacted the groundwater.
The bailer was retrieved and the sample was transferred to the appropriate sample containers.
The vial provided for volatile organics was filled first, without leaving any headspace or air
bubbles. All other sample bottles were then filled to the shoulder.

The sample bottles were placed into coolers and were sent to USEPA CLP laboratories for
analysis. Sample handling procedures are detailed in the approved Project Operations Plan.

Field measurements of pH, temperature and specific conductance were made in each well. The
meters were calibrated before they were used. The calibration procedures are provided in the
approved Project Operations Plan.

The bailer and any equipment entering the well were handled with dedicated nitrile gloves to
prevent contamination. Nitrile gloves were changed between each well location.
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2.8.8 OFFSITE RESIDENTIAL AND INDUSTRIAL WELLS

One-Mile Radius Well Search

In order to locate other area wells whose pumping might influence the flow field at the
Chemsol site, or that might act as downgradient receptors of Chemsol-related contamination,
CDM Federal searched NJDEP Bureau of Water Allocations files for registered industrial,
residential and public supply wells within a one-mile radius of the site. Over 80 wells were
found, the majority being monitoring wells from the Chemsol site. Twenty-nine off-site wells
with mappable addresses were identified (Table 2-5). The wells identified are shown in Figure
2-7. The nearest industrial wells, located approximately 400 to 600 feet south of the site were
shut down by NJDEP in 1990 due to VOC contamination. Additional wells that have not been
registered with NJDEP are known to exist in the residential areas. NJDEP has identified and
sampled 49 residential wells in the Nova Ukraine area (NJDEP, 199la). CDM Federal has
not verified the locations of these wells.

Effects of Residential or Industrial Pumping on Site Groundwater

McLaren Hart's 7-day continuous background water level monitoring in October 1992, prior
to performing their 72-hour pumping test, showed a daily cycle of water level changes in many
monitored wells. The overall trend of water levels rose during the middle of the week,
reflecting a rainfall event. However, smaller, cyclical water level changes were evident
superimposed on the larger curve, on all days of the week. The daily water level changes on
days not impacted by rainfall were two to three tenths of a foot. The effects were most
noticeable in the upper bedrock "C" series wells and were less evident in the shallow upper
bedrock "TW" series wells. The one intermediate well monitored (DMW-5) showed a similar
response to the "C" series wells.

The maximum drawdown during the pumping cycle occurs in the early evening around 7:00
p.m., while maximum recovery occurs in the early morning, around 7:00 a.m. The pumping
wells therefore apparently operate during the day, including weekends, and are shut off at
night. The effect of off-site pumping on site wells is not large; CDM Federal speculates that it
may be caused by residential wells or by industrial wells at a greater distance from the site.
Almost all of the residences south of the site in the Nova Ukraine section have been connected
to the public water supply. Therefore, significant pumping is not expected from that area.
The closest pumping industrial wells identified during the one mile radius well search are
located approximately 3/4 miles to the west and 7/8 miles to the east of the site (See Figure 2-
7). Another recent search of NJDEP's ISRA files has indicated that there may be several
locations along Clinton Avenue, northeast of the site, where pump-and-treat remedies may be
ongoing.
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2.9 HUMAN POPULATION SURVEYS AND LAND USE INVESTIGATIONS

For the purpose of the site health risk assessment, local demographic and land use data was
compiled from available data bases and updated. The information was evaluated to delineate
potential receptors and exposure pathways.

Information on the size, location and characteristics of the human population living within a
one-half to three-mile radius of the Chemsol site were collected from U.S. Census Bureau
reports and/or computer files and reports prepared by the Middlesex County Planning Board.
Site observations within the area were conducted to ascertain proximity to and likely human
contact with contaminated media. The results of the population survey are presented in
Section 3.9.

A Stage IA Cultural Resources Survey in accordance with the EPA Region n CERCLA/SARA
Review Manual, Section 2.4, was conducted to determine the presence of cultural or historical
resources on the Chemsol site or in the immediate vicinity of the site. This survey is the
appropriate level of an initial study for eventual compliance with the national Historic
Preservation Act (NHPA), to determine the presence or absence of any known cultural
resources, and whether further investigation within the area impacted by remedial action
alternatives is necessary. The results of the survey are published in a report dated December
1993 prepared by CDM Federal's subcontractor. The survey found that it is highly unlikely
that any significant cultural resources of either the historic or prehistoric periods could be
preserved in Lot IB, due to the shallow nature of the potentially culture-bearing deposits and
the extensive disturbance of the ground during the facility's operations. For Lot 1 A, the
survey determined the need for additional studies including excavations to be performed in the
eastern portions of Lot 1A beyond the northern boundary of Lot IB. EPA decided to defer
such studies to the next phase of the project.

2.10 ECOLOGICAL INVESTIGATION

An Ecological Investigation of the 40-acre Chemsol property and surrounding properties was
conducted to characterize existing on-site conditions relative to vegetation community
structure, wildlife utilization and sensitive resources such as surface waters and wetlands. This
investigation was designed to identify discernable contaminant pathways and biologi-
cal/ecological related ARARs. This information, together with surface and ground water data
was used to assess potential adverse effects resulting from identified on-site contaminants and
also will be used to assess the ecological effects/impacts of proposed remedial alternatives.

To achieve these goals, surface waters and wetlands were defined and identified, vegetation
patterns and those areas suitable for wildlife habitat were identified and mapped. Additional
biological studies are not planned at this time (i.e. sampling of vegetation and animal tissues).
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A review of existing available site data and base mapping was conducted for the purpose of
identifying the characteristics of known contaminants and their potential pathways of exposure
and ARARs. Data that was acquired and reviewed includes U.S. Geological Survey (USGS)
and National Wetland Inventory (NWI) mapping, the Soil Survey of Middlesex County, and
aerial photography. It should be noted that the U.S. Fish and Wildlife Service has indicated
that the federally threatened plant species Helonias bullata (swamp pink) is documented to exist
in forested wetlands approximately 6 miles from the site. EPA conducted a survey and
determined that swamp pink does not exist at the site.

Biological data (species identification and wildlife characterization) was collected for the
purpose of identifying and mapping on-site ecological conditions to determine impacts and
possible pathways of contaminants. Pathways leading off-site were investigated to identify the
receiving body of possible contaminants. As part of the off-site biological investigation,
USGS topographic maps and National Wetland Inventory (NWI) mapping were used to
identify potential off-site receptors in the areas adjacent to and down-gradient of the site. The
following areas were observed and map-located: water bodies, wetlands, open space (e.g.,
parks, playgrounds, undeveloped lands) and habitat for threatened and endangered species.
The resulting data was used to compare off-site environmental conditions to conditions on-site.

In summary:

• Surface waters and wetlands on-site were identified and map-located. Because
overland surface flow is a potential pathway for transporting and depositing
contaminants, streams/drainage courses were identified. The direction of flow,
depth of water, dimensions of the water course, and areas of deposition were
also noted. Wetlands were formally delineated using the currently recognized
Federal Manual for Identifying and Delineating Jurisdictional Wetlands. Data
on vegetation, soils, and hydrology were recorded on the appropriate data
forms, wetlands were identified on site mapping and classified as to type. (See
Chapter 7 for results)

• Vegetation patterns were mapped, plant species identified, and percent areal
cover determined for each vegetational stratum. Vegetational communities
providing wildlife habitat were noted and indicated on a site map. In addition,
based on New Jersey Fish and Wildlife data for the area, wildlife species likely
to utilize specific area vegetational communities were identified. These data
were used to conduct a comparative assessment of similar vegetational
communities found off-site in the Piscataway Plain.

• Wildlife observations were recorded. Data collected includes the numbers of
individuals observed, species utilization of the site (i.e., foraging, nesting,
migratory stopper), and species utilization of vegetational stratum (i.e. open
field, shrub/scrub, wooded).
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The qualitative analyses of the field study outlined above for this ecological
investigation will be used to determine the future need for quantitative data. An
evaluation of potential biological effects of on-site remediation may demand additional
quantitative data. This may require sampling and analysis to determine the extent and
concentration of contaminants in biologic tissue or specific on-site media as well as
their potential adverse effects on the biological community.

While conducting the wetland delineation, observational information for application of
the U.S. Army Corps of Engineers Wetlands Evaluation Technique fWET), Version
2*Q_. was partially collected to assess baseline functional values of on-site wetlands. In
the event remedial activities will impact wetlands, the baseline values will be utilized to
develop a wetland restoration plan.
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3.0 PHYSICAL CHARACTERISTICS OF THE CHEMSOL SITE

The section presents an update on the physical characteristics of the site to augment the
existing database for the site based on CDM Federal's RI.

3.1 TOPOGRAPHY

The Chemsol site is fairly flat and generally slopes downward to the north and east. Local
variations in topography occur along several streams, ditches, and eafthern berms on and
adjacent to the site. Surface elevation ranges from 71 to 88 feet above mean sea level. The
structures in the former operating area (Lot IB) were demolished after the facility ceased
operations. The former operating area now is wide open and covered with vegetation. Three
concrete slabs were left in place at the time, of which two concrete slabs still remain onsite in
an abandoned state. The onsite interim remedy groundwater treatment plant was constructed
in the former location of the third concrete slab located in the western portion of Lot IB.
Gravel access roads and fences were installed during the previous and present site investigation
activities. Lot IB covers approximately 13 acres. Lot 1A, located north and east of Lot IB, is
mainly covered with trees. Three new soil piles are located just north of the groundwater
treatment plant in Lot IB. These are potentially contaminated soils excavated by McLaren
Hart during the removal of the UST and construction of the treatment plant and
decontamination pad.

3.2. METEOROLOGY

The climate of the area surrounding Piscataway is classified as continental with only minor
influences from the Atlantic Ocean. Summer temperatures rarely exceed 100°F but frequently
reach the low 90's. The average daily maximum temperature of 86°F occurs during the month
of July. Winter readings below 0°F are infrequent. The average daily minimum temperature
is 20°F during January.

Precipitation in the area averages about 45 inches per year. The heaviest rains normally occur
during the summer growing season of July and August. Snowfall averages approximately 27
inches per year, but this number can vary significantly from year to year.

Winds are generally out of the southwest. During winter, winds from the west northwest
predominate. A summary of temperature and precipitation recorded at New Brunswick, NJ
during the fall and winter of 1993-1994 is presented in Table 3-1.

3.3 AIR QUALITY

According to the previous field investigations, odors were noted on-site at the southeastern
corner of the fenced portion of Lot IB. However, in the summer of 1992 while the Chemsol
Site Trust was collecting field data for the interim remedial design purposes, odors were
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noticed at the northeast corner of Lot IB. The four "hot-spot" air sampling locations were
relocated to the northeast corner of Lot IB.

Two rounds of ambient air sampling events were performed at seven locations. The sampling
locations were selected to include one upwind, one downwind, four around the "hot spot"
perimeter, and one at the EPA designated receptor location. As expected, the wind direction at
the site varied from Round One to Round Two. The Round One sampling was conducted with
the wind blowing from the north/northwest while the Round Two sampling was conducted
with the wind blowing from the southwest. Many organic compounds are present in the air at
the Chemsol site, at the upwind site perimeter location and at the off site designated receptor
location. All concentrations were in the very low ppb ranges. The air quality sampling results
are presented in Section 4.2.

3.4 SURFACE WATER AND SEDTMKNT

The objective of the surface water and sediment investigation is to determine whether site-
generated contamination has been transported to surface water and sediments either on site or
downgradient of the Chemsol site resulting in conditions which may inhibit the growth and
production of indigenous flora and fauna and act as a threat to human health.

There are ponded water and wetlands at several locations adjacent to surface water bodies on
the Chemsol site. These bodies include a drainage ditch which flows near the northern
boundary of Lot IB (Northern Ditch), a stream flowing north along the eastern edge of Lot IB
(referred to as Stream IB), and a stream flowing north along eastern edge of Lot 1A (referred
to as Stream 1 A). The Northern Ditch and Stream IB merge prior to leaving the site. This
stream then joins the Stream 1A to the northeast of the site.

Stream 1A is located primarily outside the eastern border of the site, although it does travel
through the site at the very southeastern edge. Stream 1A is labeled "Pumpkin Patch Brook"
on the Piscataway Township Tax map and "14-14-2-3" on the Flood Insurance Rate Map
(National Flood Insurance Program, 1980). This stream originates to the south of the site,
flowing northward, and is made up of runoff/drainage from an industrial-zoned area. As the
stream enters the Chemsol property, it is an undistinguished shallow drainage channel with a
low flow of water. In this area, heavy truck traffic has occasionally occurred to clear and
maintain the utilities corridor; therefore, the original character of the stream appears to be lost.
Farther north, the stream channel reaches approximately 3.5 feet wide with a cut from the soil
surface of 0.5 foot to 1.5 feet. This stream is an intermittent stream and at the time of the RI
was full of debris. The water flow observed in September and early October 1992 was low to
moderately low. The water flow in mid-January 1993 was moderate. The streambed is a
sandy silt when adjacent to the Chemsol site. Stream 1A was dry in the spring and summer of
1993.
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A seep is located in the eastern half of Lot 1 A. The seep was originally thought to be a point
of groundwater discharge, but was found to be water flowing from a red clay pipe from an
unknown source. The drainage from this seep originates at the point of discharge in Lot 1A
and travels into the emergent wetlands in the area of confluence with stream IB. This
drainage is approximately 1 Vi feet wide at the soil surface and has a slow to moderate flow (as
observed in September and October 1992 and in January 1993).

Stream IB enters the site on the southern border of Lot IB through a drainage pipe. The
direction of the flow is northward through the eastern portion of Lot IB into the north central
portion of Lot 1 A. This stream apparently originates in the industrial park to the south of the
site. The stream is a moderate trickle of water as it enters the site through a drainage pipe
(observations made in September and early October 1992). As it travels northward in Lot IB,
it may have collected some surface water runoff from a previous artificially wet area. At this
point, the stream channel is approximately 2.5 feet wide and approximately 2 feet below the
soil surface. When the stream enters Lot 1A, it is closer to the soil surface and meanders as it
reaches the confluence of the seep drainage and drainage ditch. The streambed is silty. In the
confluence area, the stream loses most of its form as it travels through the emergent wetlands.
During all previous site visits (1992 through 1995), flowing water was observed in Stream IB.

The Northern Ditch, originates at the western border of Lot IB and it connects to drainage
channels at the western border of Lot 1 A. It is predominantly straight and is approximately 4
feet wide along its length. At the time of field inspection (September and early October
1992), the ditch was saturated, but with no standing water, (except at the confluence with
stream IB). During a subsequent field visit (mid-January 1993), the ditch was full of water.

The Northern Ditch discharges into Stream IB prior to leaving the site. This stream then joins
Stream 1A to the northeast of the site. Stream 1A meanders for approximately 1.5 miles
northeast and empties into Bound Brook, located in Spring Lake County Park. From the park,
Bound Brook flows west for 1 mile and empties into the east end of New Market Lake. Water
exits the west end of the lake and flows for approximately 2.25 miles west-northwest,
emptying into Green Brook. Green Brook flows south for 2.5 miles, finally discharging into
the Raritan River (USEPA, 1992b). The entire length of Bound Brook is classified by the
State of New Jersey as FW2-NT (nontrout) (NJDEP, 1991).

SURFACE WATER FIELD INVESTIGATION DATA

The field parameters collected during the Round One surface water sampling event are
presented in Table 3-2.

No field data for pH, conductivity and temperature of the surface water was collected during
Round Two due to equipment failure caused by the freezing temperatures. However, an odor
was noticed while collecting the surface water sample at location SW-05.
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SEDIMENT FIELD INVESTIGATION DATA

The field investigations of the sediments included analyses of physical and chemical constituent
characteristics. The physical characteristics included percent total solids analysis, grain size
distribution analysis and visual characterization made during the field sampling event. The
October 1992 Round One sediment sampling field descriptions and total solids analyses are
presented in Table 3-3.

The Round One sediment sampling grain size analyses are presented in Table 3-4 which shows
the majority of the samples to be a mix of sand, silt and clay mostly, with only four samples
having a significant amount of gravel.

The February 1993 Round Two sediment sampling field descriptions and total solids analyses
are presented in Table 3-5. The CDM Federal field team reported that sample SD-05-01 had a
noticeable odor as it was being taken. This location is located in Stream IB around the "hot
spot" area that was defined during the air sampling episodes.

The Round Two sediment sampling grain size analyses are presented in Table 3-6, which again
showed that the majority of samples were a mix of sand, silt and mostly clay, with only two
samples having a significant amount of gravel. The results from this round of sediment
samples shows that as expected, sand and silt make up the greatest percent of the sediments.

3.5 GEOLOGY

The C hem sol site is located in the Newark Basin, a geologic province composed of Late
Triassic rocks that extend from Rockland County, New York, across central New Jersey, and
into Lancaster, Pennsylvania. The basin, which is approximately 140 miles long and up to 32
miles wide, is bounded to the northwest by a system of high angle faults. These faults
separate the Late Triassic rocks of the Newark Group from pre-Cambrian and Paleozoic rocks
of the Highlands Province. To the southeast, the Newark rocks are overlain by unconsolidated
to semi-consolidated Cretaceous and younger sediments of the Coastal Plain (Van Houten,
1969).

The Newark Group rocks are primarily non-marine sediments, with some intrusive and
extrusive igneous rocks. The formations generally strike northeast and dip 5° to 20° northwest.
The overall monoclinal structure is modified by broad warping into anticlines and synclines.
Several major high angle faults have been mapped in the basin. Some faults in the central
portion of the basin have vertical displacement on the order of thousands of feet.

The stratigraphic section of the Newark Basin is similar to other Triassic basins. The basal
unit is the Stockton Formation (maximum thickness 6,000 feet), an arkosic, locally
conglomeritic formation of fluvial origin. The Stockton grades up to a reddish brown
mudstone of the Brunswick Formation, estimated up to 16,000 feet thick. In the central part
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of the Newark Basin, the Stockton and Brunswick are separated by and interfuiger with the
dark gray to reddish brown argillite of the Lockatong Formation (3,750 feet thick).

Sediments in the lower portion of the basin were intruded by a thick diabase sill and an
associated system of dikes. The upper portion of the stratigraphic columns contains the three
multiflow unit extrusive sequences that form the Watchung Mountains. The sedimentary rocks
adjacent to both intrusive and extrusive igneous rocks have been altered to various extent.

Of the three units within the Newark Group, the site is underlain by the Brunswick Formation.
The late Triassic Brunswick Formation was defined by Kummel (1897) based on the type
location observed in outcrops of reddish brown mudstone along the banks of the Raritan River,
in New Brunswick, New Jersey. Van Houten (1969) describes thin units of dark gray
mudstone being distributed through the formation at 350 to 400 foot intervals matching those
in the upper part of the Lockatong Formation. More specifically, the Chemsol site is
underlain by the pre-volcanic portion of the Brunswick Formation, which is referred to as the
Passaic Formation (Olsen, 1980). The Passaic Formation of Triassic age, conformably and
gradationally overlies the Lockatong Formation and underlies the Orange Mountain Basalt
units of the Brunswick Formation. The Passaic Formation has been intruded by igneous rocks
regionally, however, no such intrusions have been reported in the vicinity of the Chemsol site.

Regionally, the Passaic Formation strikes northeast-southwest and dips approximately 10
degrees to the northwest. Studies conducted in the Passaic (Michalski, 1990; Michalski and
Klepp, 1990) report that fractures occur primarily along bedding planes and at a near-vertical
orientation.

Jointing in the Passaic Formation is common and systematic, with the primary joint set
typically striking northeast-southwest and dipping to the southeast (J. Boyle; New Jersey
Geological Survey [NJGS], personal communication). High-angle, secondary joint sets have
also been described (J. Boyle; NJGS, personal communication) oblique to strike and
perpendicular to bedding and primary joints. Such cross-joints add to the fracture permeability
of the bedrock and provide interconnection between principal joints.

Although the Passaic Formation has been identified by previous work to be the bedrock
underlying the site, the more common Brunswick Formation term will be used in this report to
refer to the consolidated deposits. Brunswick will be used due to the name's widespread and
historical use to describe the formation and its acceptance in the industry.

3.5.1 SITE GEOLOGY

49 monitoring wells, excluding piezometers with the prefix PZ, have been installed at the site
(Figure 3-1). Eight of these wells (wells with prefix OW) monitor the overburden or partially
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weathered bedrock and the remaining 41 wells (wells with prefix TW, C, DMW and MW) are
completed at various depths in competent bedrock.

Three of the overburden wells (OW-12, OW-13, and OW-14) and eight of the bedrock wells
(C-6, C-7, C-8, C-9, C-10, DMW-9, DMW-10, and DMW-11) were installed during this
investigation. The drilling logs of these 11 wells are presented in Appendix A. Coring and
well construction logs for the wells are provided in Appendices B and C, respectively. The
logs of the shallow boreholes (in addition to the soil borings described in Section 3.7) aided in
determining the type and depth of unconsolidated deposits at the site. Rock cores retrieved
during the drilling of the bedrock wells (in addition to the drilling logs) were used to
characterize the site geology with emphasis on a previously identified gray shale. For
simplification, the 41 "bedrock" wells will be referred to as wells and, when discussed, the
eight shallow wells will be specifically identified.

The bedrock at the site is overlain by a thin veneer of overburden comprised of heavily
weathered bedrock, clays and silts (weathered products of the bedrock), and fill. This
unconsolidated veneer was determined to be typically three to six feet thick. No less than a
two feet thickness was encountered and a maximum thickness of ten feet was measured at one
location. The elevation of the bedrock surface is shown on Figure 3-1 A.

The Brunswick Formation underlies the thin overburden at the site. Based on coring and
drilling logs, in summary, the rock is comprised of reddish brown interbedded mudstones
(massive), shales, and siltstones. Also, the previously identified gray shale was encountered
and is described as a dense, laminated, purple to red brown shale near the top and sometimes
laminated, black to gray shale at the bottom. This bed is approximately 15 feet thick at each
of the eight wells drilled for the investigation. The method of triangulation using this bed
estimates the formation to strike N 59° E and dip to the northwest at 9 °. Covered with
approximately five feet of overburden, the trace of the gray shale at the surface trends across
the southeast corner of Lot 1-B (Figure 3-2).

The wells drilled during this investigation did not encounter any other lithologies or
pronounced lithologic changes (e.g. gray shale). However, drilling logs from previous site
investigations (HLA, 1990; AGES, 1988) indicate that a gray lithologic unit exists at
stratigraphic depths greater than those that were advanced to during this investigation. This
deep gray unit appears to lie approximately 225 feet below the gray shale.

Figure 3-3 presents a schematic cross section indicating the gray shale and the deep gray unit
with the relative monitoring interval positions of 40 (TW-5 not included since it monitors the
same interval as TW-5A) site wells. Wells not completed in competent bedrock (OW and PZ
series wells) are not diagramed. The thickness and position of the gray shale has been refined
based on borehole geophysical data for wells installed during this investigation. The thickness
and position of the gray shale and the deep gray unit at pre-CDM Federal investigation wells
has not been refined with geophysical logs; only drilling data from the previous investigations
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has been used.

The results of the suite of geophysical logs, which are presented in Section 3.6.1.1, run in the
wells correlated well with the drilling/coring lithology descriptions. The natural gamma log
responded with a predominant positive peak at the gray shale discussed above. In wells
installed during previous site investigations, the gray shale was also detected with the natural
gamma tool. Also, the deep gray unit that was described in previous site investigations was
identified with the natural gamma tool in most of the deep wells where the unit has been
reported to be encountered.

The caliper log revealed that at the locations penetrated by wells C-6/DMW-9, C-7/DMW-10,
C-8, C-9, C-10 and C-2/DMW-11, a fracture zone approximately five to ten feet long exists
immediately above the gray shale. By the caliper logs of the three deepest wells drilled
(DMW 9, 10, and 11) during this investigation it appears that the fracture frequency or size of
fractures does not vary according to depth within the borehole. The orientation of the
fractures were not determined during this investigation.

3.6 HYDROGEOLOGY

Throughout its extent, the Brunswick Formation serves as an important supply of water for
municipal, residential and industrial wells. Estimated well yields reported by drilling
contractors on well construction logs in the vicinity of the site indicate that the Brunswick
yields from 10 to 190 gallons per minute (gpm).

Groundwater recharge in the Triassic formations occurs at topographic high locations, and
discharge occurs in streams, following relatively short pathways primarily through the shallow
parts of the aquifers (Lewis-Brown and Jacobsen, 1995). Groundwater divides mimic surface
water divides. The Middlesex County 208 Area-Wide Study (Geraghty and Miller, 1976)
presents a water table map, which shows vicinity of the Chemsol site to be on or near a
ground water divide from which groundwater flows northerly, toward Bound Brook, and
southerly, toward Ambrose Brook. A deeper regional flow pattern from the topographic high
cf the Watchung Mountains to the Raritan River may also exist. However, the degree of
fracturing and therefore, the hydraulic conductivity in the Brunswick Formation generally
decreases with depth (Barksdale, 1943).

Due to its fine-grained composition, the primary effective porosity of the Brunswick
Formation is low. Groundwater movement within the aquifer is controlled by fracture flow.
Flow is reported as being typically anisotropic. Michalski (1990) and Vecchioli (1967) indicate
that, regionally, the shallow bedrock water bearing "zone" is a fractured media which shows
preferential drawdown during pumping along the formation strike, which is to the
northeast-southwest.

Michalski (1990) generated a conceptual flow model for the Brunswick (Passaic) Formation

October 13, 1996 3~7

CUM 001



which described the aquifer as a "leaky-multi-unit aquifer system, which consists of thin
water-bearing units and much thicker, strata-bound intervening aquitards". He believes that
groundwater flow is influenced by bedding features and by the contrast in degree of fracturing.
Based on studies in central New Jersey, Michaelski noted that irregularities of the reported
potentiometric surface are common in the Brunswick Formation. He suggests that these
differences result from the positioning of open well intervals in different hydrologic units of
the formation. Significant head differences can exist between individual horizons. Therefore,
unless the structure of the formation is accounted for, erroneous conclusions may be drawn
from water level data regarding flow directions.

3.6.1 SITE HYDROGEOLOGY

Groundwater at the site occurs in a perched zone approximately two to six feet below the
surface in the overburden; in the bedrock aquifer, groundwater is encountered from
approximately 10 to 26 feet below the surface. The perched groundwater appears to be located
on top of the bedrock surface and the deeper groundwater is occurring in fractures that display
good interconnectiveness, but the gray shale (or the gray shale and a related fracture zone)
does display some characteristics that may classify it as a hydraulic barrier.

3.6.1.1 Water Bearing Zones Identification

During the investigation several water bearing zones were encountered by the drilling activities
and their locations were confirmed, or refined, by the downhole geophysical logs (Appendix
D). Drilling/coring, and geophysical logs of wells C-8, C-9, C-10, DMW-9, DMW-10, and
DMW-11 were reviewed to identify the locations of potential water bearing zones in the areas
of the site penetrated by these wells. The shallower wells of the couplets (C-6 and C-7) were
not scrutinized to as great of detail since the logs are apparently redundant to their deeper well
partner. Also, since the open hole length of C-2 was approximately 250 feet, the geophysical
logs of this well were reviewed to assist in the identification of water bearing zones. The
geophysical logs of other wells installed prior to this investigation were also considered.
However, since their open hole length is minimal, little interpretation could be performed in
identifying water bearing zones, but the logs were useful in identifying stratigraphy.

To assist in the presentation of the log interpretation, the locations of zones are presented as
feet above or below the gray shale (absh or besh).

Borehole C-8

Based on the drilling log for well C-8, intervals that provided detectable amounts of water
during the drilling activities were at 63, 38 to 28 and 10 to 0 feet absh. The caliper log
deflections matched the drilling log with the largest borehole diameter increase occurring at 10
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to 0 feet absh. The temperature minimized at 90 to 70 feet absh and the fluid resistivity values
increased to 70 feet absh and then decreased to the bottom of the hole (immediately absh).
The data collected from these four logs indicate that groundwater movement within this well is
predominantly occurring immediately above the gray shale. However, several water bearing
zones are evident throughout the length of the hole.

Borehole C-9

The C-9 drilling log reports only two water bearing zones (52 to 47 feet and 37 to 32 feet
absh). However, the largest borehole diameter increase detected with the caliper was located
immediately absh. The temperature of the well bore fluid was nearly constant throughout, but
began decreasing at the gray shale. The natural gamma, SP, and single point resistance logs
were useful in identifying the stratigraphy and, in some cases, anomalies were noted at
locations of fractures. Like well C-8, it appears that the zone above the gray shale is
providing a conduit for water to be transported at this location.

Borehole C-1Q

During drilling activities, water bearing zones were recorded at 44, 14, 11, and 4 feet absh.
The caliper log detected fracture zones throughout the borehole including locations were water
bearing zones were recorded. Immediately absh the thermometer recorded a predominant
temperature increase. The natural gamma, SP, and single point resistance displayed some
trends attributable to stratigraphy. Due to the marked temperature change and the water
bearing zones immediately absh, it is probable that this zone is providing a conduit for the
movement of groundwater.

Borehole DMW-9

In DMW-9, water bearing zones were noted at 25 feet absh, immediately absh, and 50 feet
besh The deepest zone (50 feet besh) was the largest producing zone encountered in the well
and throughout the site. The supervisory geologist estimated the yield (by water blown from
the hole with the drilling tools) to be approximately 50 to 100 gallons per minute. This zone
was at the bottom of the hole, but fractures were detected throughout the hole length with the
caliper tool. The largest borehole diameter increase was located immediately absh. The only
significant temperature deflection was an increase at 70 to 60 feet absh. Stratigraphic
correlations can be made with the natural gamma log. The SP and single point resistance logs
indicate a highly resistant unit immediately below the gray shale. At DMW-9, apparently the
largest volume of water occurs at a depth of 50 feet below the gray shale. However, the beds
immediately absh also appear to provide a pathway for water to flow.
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Borehole DMW-10

Flow zones or possible flow zones were identified during drilling DMW-10 at 98, 40, 32, 22,
14 feet and immediately absh. No flow zones were reported on the drilling log besh.
However, this may be a result of flow zones not being detectable due to the large yield
(approximately 50 gpm) that was emitted from the hole. Generally, as identified with the
caliper log, fractures appear throughout the well bore and it appears fractures are more
common above the gray shale than below. The largest borehole diameter is located at 60 to 50
feet absh and the second largest diameter was detected immediately absh. A slight temperature
increase is noted immediately besh, and a more pronounced increase is noted at 48 feet besh.
The natural gamma, SP, and single point resistance provided good stratigraphic correlations.
The resistivity of the borehole fluid maintains a maximum from 110 to 60 feet absh and then
decreases until a slight increase is noted immediately besh. The ground water immediately
above the shale has a lower resistivity compared to the remainder of the borehole. It appears
that this zone is supplying water to the area with a relatively higher total dissolved solid
content.

Borehole DMW-11

The drilling log for DMW-11 reports water bearing or possible water bearing zones throughout
the borehole, but the largest borehole diameter increase detected by the caliper tool is located
immediately absh. A temperature minimum was detected at 54 to 82 feet besh, and the
temperature maximized at 132 feet besh. Two predominant increases were detected with the
SP tool at 32 and 108 feet besh. It may be inferred that the fractured zone immediately absh
is contributing to the groundwater occurring in DMW-11. This is the largest fracture
encountered and water loss was reported during drilling activities at this depth.

Borehole C-2

The caliper log for C-2 indicates that the borehole's largest diameter is located immediately
absh. Throughout the hole, fractures were detected with the caliper tool. The natural gamma,
SP, and single point resistance logs could be used to correlate stratigraphy. Five to ten feet
absh, a temperature drop was detected and at 175 feet besh, a predominant increase was noted.
Mainly due to the caliper and temperature log, it appears that groundwater is occurring
immediately above the gray shale at this location.

Summary

A fractured zone approximately 5 to 10 feet wide in vertical thickness is found immediately
above the gray shale throughout the site. This zone appears to be the only zone identified in
this investigation with these characteristics (extensive temporal and spatial size). The zone is a
likely conduit for the movement of groundwater. Stratigraphically above this zone (and above
the gray shale) several water bearing or potential water bearing zones were identified in each
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location, but none could be correlated to the extent as the unit immediately above the gray
shale. Also, below the gray shale water bearing zones were encountered (the largest being at
DMW-9), but again, none could be correlated to the extent as the zone immediately above the
gray shale.

Cross sections (with the cross-section key in Figure 3-4) ID -ID1 and 2D-2D1 (Figures 3-5A
and 3-5B) have been prepared to present the extensive occurrence of the gray shale and its
associated fracture zone. The sections include lithologies at well locations in addition to the
caliper and natural gamma logs, because these two borehole geophysical tools are useful in
presenting the bedrock characteristics. The caliper log identifies the strongly fractured zone
immediately above the gray shale for boreholes open at this zone (C-9, C-10, DMW-9, DMW-
10, and DMW-11) during the logging activities. The natural gamma log (in conjunction with
the lithologic log) locates the gray shale with a peak to the right in both cased or un-cased
boreholes. Note that the natural gamma tool detected the location of the deep gray unit in the
deep wells that were installed during previous investigations (DMW-4, DMW-6, MW-101,
and MW-102) with a peak to the right. In some cases, the deep gray unit does not coincide
perfectly with the natural gamma peak. This offset is a result of only illustrating the lithology
changes as reported in drilling logs of previous investigations and not refining the locations
based on the natural gamma results.

Additionally, if the refined location of the deep gray unit at MW-104 were projected to DMW-
2 along dip, the unit would occur at approximately 185 feet below MSL. This depth is the
location of the largest peak to the right for the DMW-2 natural gamma log; thus, indicating the
presence of the deep gray unit. However, the lithology was not refined (it was only
reproduced from previous site investigations), therefore the deep gray unit is not noted at well
DMW-2. Figure 3-5C shows cross section ID-ID' in color and illustrates the lithology (with
the geophysical logs removed).

3.6.1.2 Packer Testing Activities

Groundwater Level Monitoring

Groundwater levels were continuously monitored in wells that were scheduled to be used as
observation wells in a planned packer test or round of tests to collect background data.
Appendix E presents the hydrographs of the background water level monitoring in addition to
manual water level measurements that were collected throughout the investigation. The
hydrographs presented in the first part of Appendix E were prepared to show the complete
record for each round of testing. These hydrographs were normalized by compiling and
plotting all individual data files for each round of testing on the same time scale and with the
same vertical scales. Water level changes are plotted in feet on the left vertical axis.
Barometric pressure in inches of mercury is plotted on the right vertical axis. Significant
events which impacted the record, such as testing intervals and equipment failures, are noted
as appropriate. Hydrographs for each specific test have also been prepared so that the large
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drawdowns measured in the pumping zone can be quantified with an expanded vertical scale
on the graph. The raw data for the groundwater level monitoring is provided in Appendix V.

As observed in the graphs, several external influences were observed to effect the groundwater
levels: barometric pressure, precipitation, and probable offsite pumping activities. Also, two
subdued, but detectable, maximums and minimums were recorded diurnally, which could
reflect earth tidal effects, or an offsite cyclic pumping influence. The numerous outside effects
make interpretation of water level and drawdown response difficult.

The severe winter of 1993-1994 provided significant amounts of frontal activity. The
fluctuating barometric pressure influenced groundwater levels at the site. For example, the
0.8 foot water level rise at TW-4 that maximizes on November 28, 1993 corresponds to a
barometric pressure decrease of approximately one inch that maximizes on the same date. A
plot of the barometric pressure has been included with the hydrographs so the effect can be
observed. It appears that the pressure changes effect the water levels in each well at
approximately the same magnitude.

Groundwater levels were influenced by precipitation events, but not to any significant
magnitude or extent that hindered the interpretation of the data. The marked increase at
approximately 0500 hours on December 5, 1993 at well TW-2 is a good example of water
level being influenced by precipitation. This time corresponds to 1.45 inches of precipitation
recorded between midnight and 0645 hours on December 5, 1993. Increases due to
precipitation were not observed in every well, but of the wells that were influenced, all
monitored the shallow depths of competent bedrock (i.e TW series wells). Since the
precipitation influence on groundwater levels was comparatively small to the accompanying
barometric pressure effect and was observed in only a few wells, the precipitation record is not
included with the hydrographs.

Offsite pumping activities appear to significantly influence groundwater levels at the site. The
most noticeable groundwater level changes due to this effect were observed at well DMW-1
during Round 2 of the packer testing/water level monitoring activities. The most common
time drawdowns occur at this well are from 0700 hours to 1400 or 1500 hours. These large
fluctuations (in some instances, changes of approximately two feet) were not detected in any
other well. Smaller fluctuations at other wells may correspond in time to the large water level
changes at DMW-1. However, since these fluctuations are small (< 0.25 foot), it can not be
conclusively interpreted that the changes are solely from the same activity that is influencing
groundwater at DMW-1. The small fluctuations may be due to another source (e.g. pressure).

Personnel from both the U.S.EPA and the NJDEP that work with the Chemsol site have been
contacted to investigate the source of the drawdowns observed at well DMW-1 (i.e. request if
a known pumping source is nearby). Any investigations regarding the observed drawdowns
have been inconclusive. Therefore, any future work performed at the site should include a
task to determine if offsite pumping activities are effecting the water level in well DMW-1, but
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not in adjacent wells (e.g. DMW-2) and the location of the pumping source.

Finally, bi-daily fluctuations of water levels were observed in all monitoring wells. A good
example of the changes is found at well DMW-2 during the period January 10 to January 13,
1994. The period and amplitude changes observed in these hydrographs resemble semidiurnal
fluctuations attributed to earth tides. The effect of earth tides, which are caused by
gravitational forces of the moon and sun acting on the earth's crust, have been observed in
water level fluctuations at locations far removed from direct or indirect connection with ocean
tides (Todd, 1980).

Packer Testing Results

As previously presented in Section 2.8, 12 packer tests were performed during three rounds:

• Round 1 - five tests (pump and packers at DMW-ll/C-2),
• Round 2 - four tests (pump and packers at DMW-9/C-6), and
• Round 3 - three tests (pump and packers at DMW-10/C-7).

Table 3-7 provides a summary of the packer testing activities. Figures 3-6, 3-7, 3-8, and 3-9
present the maximum drawdowns detected in the observation wells or zones for each test.
Maximum drawdowns were calculated by subtracting the water level value when the pump
used for the test was turned off from the water level value immediately prior to the pump
being turned on. Maximum drawdowns were calculated only if the water level decrease was
attributable to the pumping of the packer testing activity. In some instances, a water level
decrease was detected, but it was interpreted to be the result of off site pumping or another
external influence. The values presented in the figures provide a semi-quantitative summary of
the packer testing results.

To assist in qualitatively interpreting the packer testing results, drawdown responses for each
test were diagramed both spatially and temporally (Figures 3-10 through 3-21). The responses
for each test are discussed below with the corresponding figure indicated. Note that the
drawdowns detected in the packered pumping well or the adjacent packered well are not
presented. In the event that the drawdowns are significant, the values are discussed. Also,
refer to previously presented Figures 3-6, 3-7, 3-8, and 3-9 for the detected drawdowns in the
packered wells.

Round 1 Test 2 (Figure 3-10)

This test was a re-test of Round 1 Test 1, therefore Test 1 results are not presented or
discussed. Evacuating groundwater from this depth at DMW-11 caused water levels to decline
in wells DMW-5, DMW-6, and MW-103. This observation group provides wells that are
parallel (DMW-5/6) and perpendicular (MW-103) to strike from the pumping zone. Also,
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DMW-6 is below the pumping zone and separated from it by approximately 105 feet of
stratigraphic section. A possible response was detected in the nearby well C-2. (A response
was termed "possible" if a water level decrease was observed, but the graph shape did not
correlate with other well graphs, the decrease was less than 0.1 foot, and/or water level
decline or rebound did not correlate to other graphs.) No response was detected in well MW-
101, which is below the deep gray unit, indicating the unit may be a hydraulic barrier. Also,
no responses were detected in the three wells that monitored above the gray shale.

Round 1 Test 3 (Figure 3-11)

Pumping a zone near the bottom of the gray shale at DMW-11 caused responses in wells
perpendicular (DMW-1, DMW-2, and MW-103) and parallel (DMW-5 and DMW-6) to strike
from the pumping well. These wells monitor below the gray shale. Approximately 182 feet
of stratigraphic section separates DMW-2 from the pumping zone and is below the deep gray
unit, indicating the unit may not be a hydraulic barrier. This observation appears to contradict
with the interpretation of Round 1 Test 2 (unit may be a hydraulic barrier). It is possible that
interconnected fractures penetrate the deep gray unit and create a conduit between well DMW-
2 and the pumping zone, but no fractures exist to provide a conduit for groundwater to be
removed from near well MW-101.

A possible response was detected in the nearby adjacent well C-2. No responses were detected
in well MW-101. Also, no responses were identified at wells screened above the gray shale
(TW-2, TW-3, TW-4, and C-9). The stratigraphic separation between the pumping zone and
TW-2 is approximately 65 feet, which is approximately one third the distance as DMW-2. As
noted, the water level in DMW-2 did respond to the pumping activities.

Round 1 Test 4 (Figure 3-12)

This test consisted of pumping water at DMW-11 immediately above and partly into the gray
shale. Responses were observed both parallel (TW-4), near-parallel (TW-2, C-9 and C-2),
and perpendicular (TW-3) to strike. These five wells, except C-2, are screened above the gray
shale. Well C-2, during the time of the packer testing activities, was an open borehole that
monitored above, across, and below the gray shale. Possible responses were detected at wells
DMW-1 and DMW-2 (perpendicular to strike from the pumping well) and DMW-5 and
DMW-6 (parallel to strike). The observed possible drawdowns in these four wells may be
responses to the 1.1 foot of drawdown in the lower zone at DMW-11. No drawdown was
observed at MW-101, which is below the deep gray unit.

Round 1 Long Term Test (Figure 3-13)

Water was evacuated at DMW-11 from a 110 foot interval that was below the gray shale.
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Responses were observed in all directions relative to strike in observation wells that monitor
below the gray shale (DMW-1, DMW-2, DMW-5, DMW-6, MW-101, MW-103, and C-2).
Responses were also observed in two wells that monitor above the gray shale (TW-2 and C-9).
The drawdowns at these wells may be the result of the 0.65 foot of drawdown in the upper
zone at DMW-11. The only two wells that did not exhibit a hydraulic response were TW-3
and TW-4, which are screened above the gray shale.

Round 1 Test 6 (Figure 3-14)

Responses were detected in every observation well (except MW-101) during this test, which
consisted of pumping water from C-2 near the top of the deep gray unit. The responses
detected in the shallow (above the gray shale) wells appear to disagree with the data of the
previous tests. However, on review of the packered-well drawdowns, it is apparent that the
drawdowns in the shallow wells may be responses to the drawdown in the upper, non-pumping
zone at C-2. The connection from well C-2 to the shallow observation wells is illustrated in
the related figure with a solid line (indicating hydraulic connection) extending from the
pumping zone up the well bore and out to the shallow zones.

Round 2 Test 1 (Figure 3-15)

This test consisted of evacuating water from the highly productive zone at the bottom of
DMW-9. An extensive array of hydraulic responses were detected at the observation wells.
Responses were detected at all observation wells that monitor below or partially below the gray
shale. Drawdowns were detected in wells up to 1120 feet (MW-103) spatially and 220 feet
(MW-102) in stratigraphic thickness from the pumping zone. Also, responses were detected in
wells that are parallel (e.g. DMW-5 and DMW-6), sub-parallel (e.g. MW-101), and near-
perpendicular (e.g. DMW-3 and DMW-4) to strike from DMW-9. One other well (C-6)
exhibited a positive hydraulic response. This drawdown may be due to the sb'ght water level
decrease in the upper non-pumping zone at DMW-9. Also, possible hydraulic connections
were identified for wells C-10 and TW-11. These observed drawdowns also may be caused by
the water level decrease in the upper non-pumping zone at DMW-9. Only two wells, TW-5A
and C-9, did not respond to the pumping activities. These two wells monitor zones above the
gray shale. Additionally, TW-5A, excluding the adjacent wells at the DMW-9 nest, is the
closest monitoring well in horizontal distance from the pumping well of the observation points
used in the test.

Round 2 Test 2 (Figure 3-16)

Groundwater was pumped from a zone immediately below the gray shale and a similar array of
responses to that of Round 2 Test 1 was observed. In summary, drawdowns were detected in
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all observation wells that monitor intervals below or partly below the gray shale and no
drawdowns were detected in wells that monitor intervals above the gray shale. In this test,
hydraulic responses appear to cross over approximately 250 feet (pump zone in DMW-9 to
well MW-102) of stratigraphic section below the gray shale. However, no response was seen
across approximately 15 feet of section that is through the gray shale (pump zone in DMW-9
to well C-10).

Round 2 Test 3 (Figure 3-17)

This test consisted of pumping groundwater from the gray shale at the DMW-9 location. The
only two responses observed at surrounding wells was at TW-5A and C-10. These two wells
monitor above the gray shale. Possible hydraulic responses were determined for three wells,
TW-4, TW-6, and C-6, which are screened above the gray shale. The remaining observation
wells exhibited no hydraulic response to the pumping activities. This group of wells, except
C-9, monitor intervals that are below or partly below the gray shale. Well C-9 was the
farthest observation well in spatial distance from the pumping well during this test.

Round 2 Test 4 (Figure 3-18)

For this round's final test, water was pumped from C-6 (well adjacent to DMW-9)
immediately above the gray shale. Five of the observation wells (TW-4, TW-6, C-l, C-9, and
C-10) exhibited a drawdown response to the pumping activities. One well, TW-5A exhibited a
possible hydraulic response. These six wells are the only wells of the observation group that
monitor above or partly above the gray shale. Responses were detected in wells parallel (C-9)
and near-perpendicular (TW-6) to strike from the pumping well. Well C-9 and TW-6 are
approximately 1220 feet and 700 feet from C-6 in spatial distance, respectively. Any well that
did not monitor above or partly above the gray shale did not exhibit any response to the
pumping activities.

Round 3 Test 1 (Figure 3-19)

DMW-10 was pumped from a zone approximately 40 feet below the gray shale for this test.
Drawdowns were detected in wells that are parallel and perpendicular to strike from the
pumping well. Responses were observed in wells DMW-5, DMW-6, DMW-9, DMW-11, and
MW-103, which all monitor zones below the gray shale. Also, responses or possible
responses were detected in wells C-7, C-8, C-9, C-10, TW-3, and TW-10. These six wells
monitor above the gray shale. It is possible that the 0.18 foot water level decrease in the
upper non-pumping zone of DMW-10 was the cause of these six drawdowns or possible
drawdowns. Only two wells, TW-4 and C-6, did not respond to the pumping activities. Both
of these wells are screened above the gray shale.
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Round 3 Test 2 (Figure 3-20)

This test consisted of evacuating groundwater from a zone near the bottom of the gray shale.
Any well that is screened below the gray shale exhibited a response to the pumping activities.
Any observation well that is screened above the shale did not respond. Drawdowns were
detected in wells that are perpendicular (DMW-5 and DMW-6) and sub-parallel (e.g. DMW-9)
to strike from the pumping well.

Round 3 Test 3 (Figure 3-21)

The final test involved pumping water from a zone immediately above the gray shale at DMW-
10. Any well that is screened above the gray shale exhibited a response and any well below
the shale did not respond. Hydraulic responses were detected in wells that are both
perpendicular and near parallel to strike from the pumping well. Drawdowns were measured
in a well 800 feet in spatial distance from the pumping well. Also, drawdown was detected in
an observation well (TW-3) that is separated by approximately 85 feet of stratigraphic section
from the pumping zone.

Aquifer Parameters

Data collected during Round 1 Long Term Test were used to estimate the transmissivity (T)
and storativity (S) values of the Brunswick aquifer at the site. The values were calculated
using drawdown data at the observation wells and recovery data from the pumping zone of
DMW-11 (Long Term Test). The solution used to estimate the properties was the method for
confined aquifers. The software package AQTESOLV™ was used to access this method.
Table 3-8 presents the transmissivity and storativity values. Copies of the graph results from
the calculations are provided in Appendix E-2.

No analytical solutions are directly applicable to the testing method performed for this
investigation. The Theis method was chosen due to its common use in hydrogeology and its
simplicity, which allows possible errors to be easily detected and properly addressed.
Therefore, the values should be considered cautiously.

Generally, the T values are approximately one foot squared per minute (fWmin). Also, except
for two wells, the S values are less than 0.002, which suggests that the aquifer is confined.
The larger S values for the two shallow wells (TW-2 and C-9) suggest that the aquifer is
confined, but approaching unconfined conditions above the gray shale. The estimated aquifer
parameters are comparable to the values obtained in previous investigations (McLaren/Hart,
1993 and Harding Lawson, 1990).
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Summary

The packer testing program was extensive and has provided a comprehensive set of data that
may be used to aid in characterizing the hydrogeologic conditions at the site. Several
conclusions can be made that summarize the groundwater properties of the Brunswick
Formation at the Chemsol site.

• A majority of the data from the four tests conducted at the gray shale, above the
gray shale, or above and partly into the gray shale indicated that evacuating
water from these zones caused drawdown responses in wells that monitor above
or partly above the gray shale, but not in wells that monitor exclusively below
the unit. In the one test that did not match this trend (Round 1 Test 4),
drawdowns in wells monitoring below the marker shale may be attributable to
leakage near the packer in the pumping well.

• Drawdowns of similar magnitude were observed in any direction (parallel or
perpendicular to strike from the pumping well) that monitor above the gray
shale when the pumping zone was above the gray shale. For example, in Round
1 Test 4 measured drawdowns for well TW-3 (perpendicular to strike) and well
TW-4 (parallel to strike) were 1.2 and 1.3 feet, respectively.

• Drawdowns were observed to be transmitted through the beds above the gray
shale of upto 1220 feet in horizontal distance.

• Hydraulic responses were detected across stratigraphic sections of up to
approximately 85 feet. Responses across greater stratigraphic thicknesses may
not have been documented since, due to the thickness of the unit of beds above
the gray shale and the location of existing wells, larger distances were not
obtainable.

• The lowest yielding zone that was pumped was the gray shale at DMW-9
(Round 2 Test 3). Maximum drawdown was achieved at this zone with a pump
rate of 6 gpm.

• Pumping groundwater from below the gray shale causes drawdown responses in
observation wells that monitor below or partly below the gray shale, but,
generally, not in wells that monitor above the gray shale. In tests where
drawdowns were detected in wells that monitored above the shale, it is possible
that the water levels decrease due to water movement in open boreholes
transecting the gray shale. However, due to the test method, this hydraulic
behavior could not be confirmed.

• Drawdowns of similar magnitude were observed in wells that monitor below the
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gray shale in any direction (parallel or perpendicular to strike) from the
pumping zone, when the pumping zone was below the gray shale. For
example, in Round 2 Test 2 (pumping at DMW-9 below the gray shale), the
observed maximum drawdown at C-3, which is near-perpendicular to strike
from the pumping well, was 0.60 foot. At a well parallel to strike from DMW-
9, well MW-103, the maximum drawdown measured was 0.45 foot.

Hydraulic responses were detected within the zone below the gray shale of up to
horizontal distances of approximately 1140 feet. Larger distances may have
been observed, but the maximum distance provided by the observation well
array was 1140 feet. Round 2 Tests 1 and 2 provide good examples of the
extensive hydraulic responses horizontally.

Within the zone below the gray shale, hydraulic responses were detected across
stratigraphic thicknesses of approximately 230 feet (Round 2 Test 2). This was
approximately the maximum stratigraphic separation between a pumped zone
and an observation well monitoring interval below the gray shale. If greater
separations were available, responses may have been observed over greater
distances.

In Round 1 Tests 2 and 3, which involved pumping zones in well DMW-11 that
were below the gray shale, no drawdown was detected in well MW-101.
During Test 6 of the same round, which involved pumping a zone below the
gray shale at well C-2, only a possible hydraulic response was identified at
MW-101. However, in other tests that involved pumping water from zones
below the gray shale, responses were detected in well MW-101. MW-101
monitors a zone below the deep gray unit. The lack of positive responses in
some tests may indicate that the deep gray unit has a possible hydraulic effect.
The packer testing activities performed on the deep gray unit were not very
extensive and a concrete conclusion can not be made that completely
characterizes its hydraulic effect.

3.6.1.3 Hydraulic Gradient

In geologic units that are homogeneous and isotropic (e.g. clean sand) review of the vertical
and horizontal gradients can provide a reliable indication of the movement of groundwater.
However, in a fractured bedrock medium like the Brunswick Formation at the Chemsol site,
the hydraulic gradient may not represent the movement of groundwater. Rather, it must be
recognized that in the bedrock, the hydraulic gradient is the driving force behind flow although
the actual direction of the movement of groundwater, which is controlled by fracture
orientation, probably is not the same as gradient direction.
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A discussion on both the vertical and horizontal gradients observed at the site in combination
with observations made during the packer testing activities is presented below. However,
since the groundwater is occurring in fractured bedrock the gradients should be scrutinized
with caution and the direction of groundwater movement may not be in the same direction as
the indicated gradients.

Vertical Gradients

As discussed in previous reports prepared for the site (HLA, 1990 and CDM Federal, 1993), a
downward vertical gradient dominates across the site. A downward vertical gradient between
hydrogeologic zones identified during this investigation was also recognized to be site-wide.
Table 3-9 provides an example of the vertical gradients that were calculated from water level
measurements collected during this investigation. The two sets of data from calendar year
1992 (CDM Federal, 1993) are included to present the persistence of the downward vertical
gradient over time.

As observed previously, the largest vertical gradients are measured between the overburden
wells (OW series) and the shallow bedrock wells (TW series). This comparatively large
magnitude is the result of the water levels in the overburden wells to be approximately five to
ten feet higher than the TW series wells.

Two other trends within the vertical gradients are possible, but since the number of data points
is limited, any conclusion should be considered with caution. The gradient in the
hydrogeologic zone above the gray shale may vary spatially as illustrated for example, from
data collected on August 29, 1994. North of the site, where a potentiometric high has been
observed, the gradients in this zone are largest (C-7: 0.041; C-6: 0.1401). South and
southwest of these points, the vertical gradient is less with values of 0.0081, and 0.0031
recorded. Also, below the gray shale, the vertical gradients usually have the magnitude of 10
3. However, the vertical gradient between C-6 and DMW-9 that is presented in the Table 1-2
is 0.010. This relatively high vertical gradient may be the result of a potentiometric low at
depth in the northeast corner of the site property.

The most significant characteristic of the vertical hydraulic gradients is that they are
consistently downward throughout the site. Only twice was an upward hydraulic gradient
detected. First, the anomalously different value at wells DMW-5/6 on December 14, 1992 has
been suggested (CDM Federal, 1993) to be the result of poor well construction of DMW-5
where a high water level measurement was recorded. However, packer testing activities
indicated that the well probably was constructed properly (i.e. measure drawdowns at the
DMW-5/6 nest imply no leakage is occurring in DMW-5 from depths shallower than the zone
monitored). Since the gradients are completely different than later gradients, and the well
integrity appears to be acceptable, it is possible that the gradient is the result of an incorrect
water level measurement recorded at DMW-5. Second, on January 11, 1994 an upward
gradient was detected between wells C-3 and DMW-3. Since the gradient between DMW-3
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and DMW-4 from the same date is similar to values from other dates, it is probable that the
groundwater level creating the anomalous gradient is from well C-3. The water level in well
C-3 may have been influenced from offsite pumping activities or an incorrect water level
measurement may have been recorded to generate the calculated upward vertical gradient. It
should be noted that downward vertical gradients were detected at three other dates and
therefore, the upward gradient is believed to be non-representative.

Horizontal Gradient

Contouring isopotentiometric surfaces is best suitable for units that are homogenous and
isotropic (e.g. clean sand). Although the two hydrogeoloic units identified at the site are
similar to homogenous isotropic units, it still must be recognized that the geology is fractured
bedrock, which usually does not emulate this type of hydrogeology. However,
isopotentiometric contours with gradients drawn perpendicular have been used to provide a
general idea of groundwater movement.

The only round of water levels available for all the wells prior to implementation of the
interim remedy is from August 29, 1994. Contours for this date are included for all units in
the isopotentiometric figures. Other time periods are also included for some of the figures so
that groundwater gradient trends could be detected. In some cases, water elevations from
specific times are contoured to display the gradient changes during a relatively short period
(e.g. one day). Since these specific time water levels were obtained from continuous
monitoring data loggers, data from all 49 monitoring wells onsite could not be obtained for a
specific time. Therefore, some data points are not available for drawing isopotentiometric
contours of a particular group of wells for a specific time.

The results of the packer testing activities must be recognized so that the proper wells are
grouped to contour isopotentiometric surface. Based on the results of the packer tests, it
appears that:

• the bedrock that lies stratigraphically above the gray shale is near isotropic and
homogeneous conditions (but flow is still controlled by fractures),

• the gray shale appears to be a hydraulic barrier,

• the bedrock below the gray shale is near isotropic and homogeneous conditions
(but flow is still controlled by fractures), and

• the deep gray unit may have some hydraulic control, but the collected data is
not significant enough to make any conclusion regarding this unit.

The bedrock wells were grouped based on this summary so that isopotentials can be plotted.
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Generally, a group must be bedrock wells that monitor on one side (above or below) of the
gray shale, which dips to the northwest at 9°, and be at the same elevation. However, this
criteria would not apply to wells that are not installed into consolidated bedrock (i.e OW series
wells). OW series should be grouped together, since the hydraulic parameters of this zone are
probably controlled by the porosity between grains and particles, rather than fractures and the
lithology of the Brunswick Formation as in the bedrock wells.

Specifically, the groups consist of:

• Overburden wells: OW-1, OW-2, OW-4, OW-10, OW-11, OW-12, OW-13,
and OW-14.

• TW series wells above the gray shale: TW-1, TW-2, TW-3, TW-4, TW-5 (and
5A), TW-10, TW-11, and TW-12.

• C series wells above the gray shale: C-6, C-7, C-8, C-9, and C-10.

• TW-series wells below the gray shale: TW-7, TW-9, TW-13, and TW-15.

• C-series wells below the gray shale: C-3, C-4, and C-5.

• Upper DMW/MW series wells (all are below the gray shale): DMW-1, DMW-
3, DMW-5, DMW-7, DMW-9, DMW-10, DMW-11, MW-104, and C-2.

• Lower DMW/MW series (all are below the gray shale): DMW-2, DMW-4,
DMW-6, DMW-8, MW-101, MW-102, and MW-103.

Based on this required grouping it is evident that groundwater elevations from some wells
could not be used in diagramming the isopotentiometric surfaces. The monitoring intervals did
not fit into any group classification. These wells are TW-6, TW-8, TW-14 and C-l, which
straddle the gray shale. However, the water levels from these well do provide insight into the
hydraulic gradients of identified zones. Therefore, the water levels have been considered,
except well C-l, and are discussed with the presentation of the groundwater flow gradient
diagrams. Since well C-l monitors a large interval (83 feet) in addition to across the gray
shale, this water level has not been discussed or grouped. Also, due to the average monitored
elevation of wells C-2, C-7, and DMW-9, these three wells could not be placed in a respective
group. However, the groundwater elevations of these three wells do provide insight into the
gradient of identified zones and thus, are discussed with the presentation of the hydraulic
gradients. The text provides an explanation of the classification of the three wells.
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OW Series Wells (Figure 3-22)

Since the OW series wells are screened in the overburden or weathered bedrock (i.e.
groundwater movement is not controlled by fractures) and the lithology of the overburden does
not appear to vary temporally or spatially, this shallow unconsolidated layer may be considered
as one unit. The hydraulic gradient of groundwater in the overburden on August 29, 1994 was
to the northeast, which mimics the topographic and bedrock surface gradient. This gradient
has been observed consistently and is reported in other site documents (CDM Federal, 1993
and AGES, 1988).

TW Series Wells Above and Below the Gray Shale (Figure 3-23)

Based on the discussion above, the groundwater elevations of these wells should be presented
on two separate figures: TW Series Wells Above the Gray Shale; and, TW Series Wells Below
the Gray Shale. However, the isopotentials were diagrammed on one figure to better illustrate
the characteristics of the hydraulic gradient at this depth (both above and below the gray
shale).

At the northern edge of the site a potentiometric high is observed with wells screened above
the gray shale (TW-1, TW-2, TW-3, TW-4, TW-5A, TW-10, TW-11, and TW-12). The
hydraulic gradient created from this high is generally to the south and southwest. A gradient
from the west to the east is also observed.

The opposing gradients above the gray shale suggest that a discharge area is located near well
TW-4. At the TW-4 area, and across the entire site, a vertical gradient downward is prevalent
(see subsection Vertical Gradients above). The downward gradient in the area suggests that
the discharge is to a deeper zone.

From wells below the gray shale (TW-7, TW-9, TW-13, and TW-15) potentiometric highs are
observed near well TW-15 and well TW-13. The two high areas create a potentiometric low
that appears to be a discharge zone near well TW-9 (or between well TW-9 and TW-13). The
prevalent downward vertical gradient across the site suggests that the zone discharges to deeper
elevations within the aquifer.

A schematic cross-section has been included with figure 3-23 to illustrate the hydraulic
gradients that are generated from this potentiometric surface. The cross-section is
perpendicular to strike from well TW-10 to the southeast to well TW-15. The schematic
provides the following observations.

• Isopotentials meet the gray shale at a perpendicular angle, indicating
groundwater flow does not occur across this possible hydraulic barrier, but
parallel to it.
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Isopotentials above the gray shale are drawn from the surface that occurs
stratigraphically above the gray shale and isopotentials below the gray shale are
drawn from the surface that occurs stratigraphically below the gray shale.

The potentiometric surface increase above the gray shale and southeast of well
TW-4 suggests that this is a recharge area. The highly fractured zone
immediately above the unit may be providing a conduit for infiltrating
precipitation to recharge the bedrock groundwater regime in this area.

Immediately above the gray shale and near the intersection of the potentiometric
surface with the gray shale, a total gradient downward along the dip of the gray
shale may be detected. However, deeper within the zone, the gradient weakens
and may not be detectable.

The decreasing potentials with depth suggest a discharge area or zone exists at
depth. A pumping well(s) may be the point of the discharge that is influencing
the observed potentials.

C Series Wells Above the Gray Shale (Figures 3-24 through 3-26).

This hydrogeologic group consists of four wells, which all monitor the highly fractured zone
immediately above the gray shale. Since three of the wells are located in a line roughly
parallel to strike the gradient should be interpreted cautiously.

Groundwater levels from three dates are available to illustrate the hydraulic gradient trend in
this zone. On March 7, 1994 at 1603 hours (Figure 3-24), the hydraulic gradient was to the
southeast. This time was chosen since it was near the time that a potentiometric low was
occurring at well DMW-9. A manual round of water level measurements collected on March
8, 1994 (Figure 3-25) revealed a similar gradient pattern. However, the gradient direction on
August 29, 1994 (Figure 3-26) was to the northeast and east. The differing hydraulic
gradients observed in this zone reflect that the zone is dynamic. Pumping activities (possibly
to the northeast) may be effecting the groundwater elevations in this highly fractured zone.

Based on the discussion provided for the TW series wells above the gray shale, it can be
inferred that the highly fractured zone that this group of wells monitors is receiving shallow
groundwater and the resulting isopotentials should be lesser deeper in the zone. Since three of
the wells monitor the zone at the same elevation, this phenomenon would be difficult to detect.
Wells placed in the zone, but screened at a different elevations (e.g. downdip in section) would
be used to detect any differential. In the set of wells that monitor this zone, the elevations
between C-8 and C-9 and the elevations between C-7 and C-10 should be compared.

Once (August 29, 1994) out of three times the potential at C-8 was less than C-9; thus
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indicating a downward gradient in the highly fractured zone on this date. Also, on March 8
and August 29, 1994 the water level for well C-7 was lower than well C-10. This indicates a
downward gradient in the highly fractured zone. Note that from the manual groundwater level
measurements collected on March 8 and August 29, 1994, the well with lowest hydraulic
potential of the five wells monitoring the highly fractured zone was C-7. Since well C-7
monitors the lowest elevation of the five wells, it is inferred that the potential in this zone is
lesser deeper in the zone.

Groundwater elevations from well C-7 were not included on the figures presented since its
average screen interval is approximately 50 feet lower than the other wells. To obtain the
correct hydraulic gradients, the wells should monitor similar elevation zones. If the elevation
was used, the observed effect would be a gradient from wells (i.e. C-10) monitoring shallow
elevations of the same zone to wells (i.e. C-7) monitoring deeper elevations. This pattern has
been discussed above.

C Series Wells Below the Gray Shale (Figures 3-27 through 3-33)

Only three wells comprise this group. Since relatively many data points are not available
across the site, isopotentials and resulting gradients from as many dates as were available
(seven) were compared in the attempt to identify trends.

The most significant observation of the hydraulic gradients in this zone is that the gradient is
predominantly to the north or northeast. On one occasion (December 22, 1992) a gradient to
the northwest was diagrammed. However, it should be noted that the north vector still existed
for this gradient. Also, only once out of the seven times a gradient to the southeast was
detected (August 29, 1994). This gradient may have been caused by the water level for well
C-4, which was measured at 1700 hours on this date. This time is two hours after daily
pumping activities would end south of the site (refer to Section 3.5.1.2 Groundwater Level
Monitoring). The gradient may have been effected by incomplete recovery from off site
pumping.

Since a gradient to the north is prevalent in this zone, it is believed that the potential at these
wells is obtained from the potentiometric high that has been detected south of the site with
wells TW-7, TW-9, and TW-15.

Upper DMW/MW Series Wells (Figures 3-34 through 3-37)

Pumping activities being conducted south of the site appear to effect the hydraulic gradients for
this zone. Figure 3-34 illustrates the hydraulic gradients of the zone at the end of the pumping
cycle. At the site's southern boundary the gradient is influenced, but no effect is observed at
the northern boundary of Lot 1-B. After recovery has occurred from the pumping activities, it
appears the gradient is to the north (Figure 3-35). The radial feature of this figure may be a
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result of the complete recovery of DMW-1. Figure 3-36 illustrates the hydraulic gradient of
the zone at the end of a pumping cycle again, but at a different date than Figure 3-34. A
gradient to the south is evident. Finally, manual groundwater level measurements from
August 29, 1994 were plotted (Figure 3-37). It appears that the static hydraulic gradient (to
the north) is exhibited with these measurements.

Note that well DMW-9 is included with this group even though the average monitored
elevation for the well is approximately 60 feet higher than the remainder of the wells in the
group. Well DMW-9 has been included since its monitored elevation is much higher than the
group's average screen elevation, but its hydraulic potential is lower than the group. The
marked difference illustrates the low hydraulic potential that exists in the northeast corner of
the site. This hydraulic low may be attributable to a pumping center that is located northeast
of the site.

Lower DMW/MW Series Wells (Figures 3-38 through 3-40)

Water levels collected at the end of a pumping cycle (Figure 3-38) and after recovery occurred
(Figure 3-39) were reviewed to investigate if the pumping activities being conducted south of
the site were influencing the gradient at this depth. It appears that the gradient is not effected
by the pumping activities. Manual water level measurements from August 29, 1994 exhibit a
similar pattern.

3.6.2 HYDRAULIC CONNECTION BETWEEN THE CHEMSOL SITE AND THE
NOVA-UKRAINE SECTION

The Nova Ukraine Section is a housing development located south-southeast of the Chemsol
site. Residential wells at this development have been sampled several times since 1980 by
various government agencies and private consultants. Due to concentrations of VOCs in the
wells, NJDEP (1991) delineated an Interim Groundwater Impact Area for the Franklin Street
area of the Section. All but four residences elected to be connected to a public water supply.
The EPA sampled groundwater from residential wells in February 1991 and November 1992.

The aquifer testing activities were developed so that some of the data could be used in
determining the potential of hydraulic connection between the contaminated aquifer at the
Chemsol site and the residential well intakes at Nova-Ukraine. It should be noted that due to
the complex hydrogeology identified by the packer tests and ground water level monitoring,
the data set developed during the RI is limited for making a conclusive determination.
However, some observations were made that can help identify if any relationship exists
between the two areas.

First, the nearest part of Nova-Ukraine is approximately 900 feet from the Chemsol site. With
an average residential well screen depth of 160 feet (NJDEP, 1991) and a formation dip of 9°
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to the northwest, the deep gray unit identified at the site would surface near the development
and be above the well intakes. The location of the unit is based on available data collected
from near the Chemsol site. The packer tests indicated that in some cases, the unit may be a
hydraulic barrier.

Second, available data indicates that hydraulic gradients between the hydraulic barrier at the
site (the gray shale) and the residential wells is probably to the north. The gradients are not
oriented for contamination to be transported by groundwater to Nova-Ukraine. Regional
gradients are oriented toward Nova-Ukraine, however, this gradient occurs at approximately
150 feet below the average residential well screen length. Contamination would be unlikely to
migrate upward from this depth. It is also likely that operation of the industrial wells
immediately south of the site may have created a barrier to contaminant migration. When in
operation (i.e., pumping), these wells could have exerted a hydraulic influence over
groundwater in this area.

In summary, the residential wells are approximately 900 feet from the nearest onsite well. A
gray unit that may be a hydraulic barrier has been calculated to be situated between the
residential wells and site wells. Finally, hydraulic gradients generated from wells at the
Chemsol site similar to the residential well depths are not oriented toward Nova-Ukraine.
Therefore, it is unlikely that the intervals monitored by the residential wells are hydraulically
connected to contaminated areas of the Chemsol site. As explained later in Section 4.0, the
analytical chemistry data also supports this observation.

3.6.3 SITE HYDROGEOLOGY CONCLUSIONS

The Brunswick Formation provides a fractured bedrock aquifer that is difficult to characterize.
The aquifer tests and groundwater monitoring rounds have provided insight into the aquifer
characteristics. The findings of the investigation are detailed in the appropriate sections, and
are summarized below.

• The strike of the Brunswick Formation at the site is N59°E and dips to the
northwest at 9°.

• The trace of a 15 feet thick gray shale at the surface trends across the southeast
corner of Lot 1-B.

• The gray shale, a highly fractured zone immediately above it, or the two in
tandem, has characteristics of being a hydraulic barrier.

• Beds stratigraphically above and below the gray shale display near isotropic and
homogeneous conditions, but groundwater flow is still controlled by fracture
orientation.
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A deep gray unit lies approximately 225 feet below the gray shale. Some tests
indicated this gray unit may be a hydraulic barrier. However, testing activities
at this depth were not extensive enough to make a conclusive determination in
the classification of the unit.

A vertical gradient that is downward dominates across the site spatially and
temporally.

A local potentiometric high detected in TW-series wells monitoring
stratigraphically above the gray shales is located north of the site. Hydraulic
gradients in this zone are to the south and are deflected at the gray shale.
Considering all three dimensions, the total gradient possibly enters the highly
fractured zone immediately above the gray shale and orients downward, since a
downward vertical gradient persists across the site.

A local potentiometric high detected in TW-series wells monitoring
stratigraphically below the gray shale is located south of the site. Hydraulic
gradients in this zone are to the north and are deflected at the gray shale.
Considering all three dimensions, the total gradient is possibly oriented
downward near the base of the gray shale since a downward vertical gradient
persists across the site.

The highly fractured zone immediately above the gray shale is dynamic. Data
indicates that the lowest hydraulic potential in this zone is measured at the
deepest elevation monitored by the wells network. Thus, a slight, but
measurable, downward gradient within this zone is apparent. A pumping center
northeast of the site may be the cause of any deviations observed within the
zone.

The C-series wells screened below the gray shale indicate a hydraulic gradient
that is generally to the north or northeast. Pumping activities south of the site
may influence this gradient to orient to the southeast.

The hydraulic gradient of the upper DMW/MW series wells appear to be
influenced by pumping activities south of the site. The gradient is to the north
when pumping is not being performed. The gradient is to the south when
maximum drawdown due to pumping is reached at DMW-1. Generally,
pumping begins at 0700 hours and ends at 1500 hours. This time corresponds
to the packer testing activities, which added to the difficulty of interpreting the
test data.

The hydraulic gradient of the lower DMW/MW series wells has been measured
to be consistently to the south or southeast.
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Nova-Ukraine is 900 feet southeast of the site, the residential wells may be
separated from contaminated site areas by a possible hydraulic barrier, and
hydraulic gradients do not trend from the site to the development. Therefore, it
is unlikely that the two areas are hydraulically connected and that groundwater
contamination probably would not travel from Chemsol to Nova-Ukraine.

3.6.4 CURRENT SITE REMEDIATION ACTIVITIES

On September 6, 1994 an interim remedy program was initiated at the Chemsol site. The
program, which consists of pumping and treating groundwater, is designed to address aquifer
contamination to a depth of 130 feet below the surface. One well, C-l, was selected to be
pumped for the remedy.

Well C-l is an open borehole that monitors from 50 to 133 feet below the surface. The well is
open above, across, and below the gray shale. The gray shale occurs at C-l at a depth of 67.3
to 79.8 feet below the surface. The placement of the well would allow water to be removed
from both above and below the probable hydraulic barrier. Therefore, the unit would appear
to have no influence.

Perhaps most importantly for the monitoring program is the C-series wells that monitor the
highly fractured zone immediately above the gray shale. This highly fractured zone may be a
conduit to transport water and contaminated water to the north and northeast of the site (under
non-remediation activities of pumping). Since water is being removed from this zone with the
current remediation activities, the gradient within the zone may be significantly changed (i.e. a
constant gradient toward well C-l).

Another important note for the interim remedy is the consideration of the possible hydraulic
barrier and its influence in the area above the unit and south-southeast of the pumping well. If
the shale is a barrier, and the water level is drawn down to a point below the shale in the
pumping well, then the area that is bordered (in three dimensions) by the pumping well, the
gray shale, and the intersection of the gray shale and land surface has the possibility of being
dewatered.

3.7 SOILS

Members of five soil series have been identified within the study area: Dunellen Variant
(DvA), Ellington Variant (EoA and ESA), Klinesville (KWB), Reaville (RFA), and
Parsippany (Pa). The first two form on glacial outwash, and are found in the northern and
eastern portions of the study area. Parent material for the second two is weathered bedrock
(residuum) of the Brunswick Formation. Parsippany series soil is found along the various
branches of Stream IB, where alluvial or lacustrine deposits are present.

October 15, 1996 3-29

CHrl OO.l. 1O21



SOILS DISTURBED BY PREVIOUS ACTIVITIES

Soils within Lot IB have been extensively disturbed. The removal of PCB-contaminated soils
resulted in the loss of an estimated 30 to 40 percent of the surface soils in Lot IB. The
Administrative Consent Order of July 1983 with the State of New Jersey Department of
Environmental Protection mandated the removal and disposal of all PCB-contaminated site
soils (above 1 part per million). During Phase I soil removal in 1988, approximately 3,700
cubic yards of soil were removed by Applied Geotechnical and Environmental Service
Corporation (AGES) for Tang Realty. PCB-contaminated surface soils were scraped by a
track loader equipped with a scraper blade to predetermined depths of 6 to 24 inches below the
original grade. Areas that displayed elevated PCB concentrations were excavated an additional
6 inches. Excavations occurred primarily within the fenced area inside Lot IB. Buried waste
materials from past industrial activities were encountered during this first soil removal phase.
B.E.S. Environmental Specialists was contracted in 1988 by Tang Realty to remove these
buried waste materials and additional PCB-contaminated soils (Phase U activities). In this
second phase of soil removal, an additional 4,200 cubic yards (approximately) of material
were removed from the site. Removal of buried wastes typically ended at the bedrock
interface (3 to 5 feet below grade) (Harding Lawson Associates [HLA], 1990).

There are three berms of soil in the northeastern portion of Lot IB, immediately south of the
Northern Ditch and west of Stream IB. The berms appear to have been contiguous at one time
(they appear to have been leveled in several locations to create access paths to monitoring
wells). These berms appear to be artificial, with an approximate height of 5 feet and width of
15 feet. These berms may have been recently constructed as they are vegetated primarily by
herbs and young trees.

Soil disturbances also exist in Lot 1A; however, these soils were disturbed less than those in
Lot IB. Soils were disturbed to some extent when pipelines were put in to the Buckeye
Pipeline Company easement and the Elizabethtown Water Company easement. In addition,
several other land manipulations disturbed the original soils in Lot 1 A, as described below:

• Fill piles exist in the western section of Lot 1A and encompass an area of
approximately 325 feet by 325 feet. These piles vary in form and are
approximately 4 feet high. A few footpaths and small swales dissect this area.
The piles consist of soil and possibly trash. Additionally, some trash has been
dumped on these piles. It is not known if the original soil level has been
disturbed. Woody vegetation growing on the fill piles indicates that the piles
have been there for some time.

• A red clay pipe, at least 20 feet long, lies approximately 1 foot below the soil
surface in the eastern portion of Lot 1 A. The origin of the pipe is unknown;
however, it was observed discharging water to the soil surface during the
wetland delineation and sediment sampling investigations.
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• An unnatural, pulverized material was mixed with native soil approximately 10
inches below the soil surface. This location is approximately 20 feet north of
the Lot IB northern fenceline and 175 feet northwest of the northeastern corner
of the Lot IB perimeter fence. The soil condition was discovered during the
wetland delineation. The pulverized material appeared as hard black and
reddish specks and it is suggested that this material is asphalt. The lateral extent
of this pocket of pulverized material is not known.

• An access path exists at the eastern border of Lot 1A between wells TW-12 and
TW-13. It is believed that this path was originally installed to accommodate
well-drilling apparatus. Large cobble was observed in some areas of this path.
Soils and vegetation have been disturbed to create access for the required
machinery.

COM FEDERAL'S SOIL INVESTIGATION

The soil boring program, which consisted of collecting split spoon samples down to refusal
with the hollow stem auger technique, resulted in identifying a general thickness of the
unconsolidated deposits of three to six feet. No less than a two feet thickness was encountered
and a maximum thickness of ten feet was measured at one location. The RI/FS Work Plan
(EPA, 1992) indicated the thickness to generally vary between three to 14 feet.

Typically, the deposits were classified as reddish brown clay or silty clay with some locations
of fill (See Figures 3-41 and 3-42A through 3-42E). In and near the southeastern comer of
Lot IB, a gray clay was encountered with several of the borings. The soil is derived from the
complete weathering of its parent rock, which is the underlying Brunswick Formation.

During the soil boring program of this investigation, water was encountered at the surface and
in the subsurface. In several of the borings, wet or saturated soil was not encountered.
Details of the moisture conditions of the soil are provided in Tables 2-2 and 2-3 and are
illustrated in Figure 3-43. As seen in the figure, generally, the overburden was dry in the
western portion of Lot IB, but water was encountered within this unconsolidated unit in the
southeast portion of the lot. Also, at the surface, water was encountered in the northeast
portion of Lot IB and in Lot 1A in the area bounded to the north by the northern ditch and to
the east by Stream IB. The saturated conditions of the overburden correspond to the slope of
the surface topography and the location of the surface water bodies. It should be noted that the
water conditions discussed here are those that were encountered during the sampling activities
conducted in November, 1993. The saturated (or unsaturated) conditions may vary in
accordance with the time of year and the amount of precipitation received.

Harding Lawson Associates conducted an electromagnetic survey in November 1989 to
determine the potential locations of buried metal at the site. The survey indicated 10
anomalies. No underground storage tanks were found, but test pits revealed sections of iron
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pipe and resinous material in some of these areas.

3.8 BIOTA AND ENVIRONMENTAL RESOURCES

The Chemsol site has been described as heavily vegetated with areas of hydrophytic plants.
National Wetlands Inventory (NWI) mapping for the Plainfield, N.J. quadrangle indicates a
Palustrine, Forested, Broad-leaved Deciduous (PFO1) wetland is present in the northwest
portion of the Chemsol site. This environment is likely to provide habitat for wetland
mammals, birds, reptiles and amphibians.

Ambrose-Dotty's Park, a County-owned park, is located along either side of Ambrose Brook
approximately 4,000 feet south and southeast of the Chemsol site. Lake Nelson is situated
along Ambrose Brook, approximately 1.5 miles south of the Chemsol site. The New Jersey
Surface Water Quality Standard for the entire length of Ambrose Brook and Lake Nelson is
FW2-NT (non trout). Currently, the designated uses of Ambrose Brook and Lake Nelson
include:

• maintenance, migration, and propagation of native biota;
• primary and secondary recreation;
• industrial and agricultural water supply;
• public water supply after treatment as required by law; and,
• any other reasonable use.

Haines Avenue Park, a relatively small municipal park, is situated at the intersection of Haines
Avenue and Stelton Road, approximately 1.0 miles southeast of the Chemsol site. A second
municipal park, Shadyside Park, is located about 1.9 miles to the southeast of the site, between
New Durham Road and 1-287. Ambrose-Dotty park is undeveloped and does not currently
have a water supply (Middlesex Co. Parks Department, personal communication, 1992). Nor
are there water supplies at Haines Avenue Park (Piscataway Township, personal
communication, 1992) or Shadyside Park (Borough of South Plainfield, personal
communication, 1992). Water facilities at Spring Lake are supplied by the Middlesex County
Water company (Middlesex Co., personal communication, 1992). Spring Lake County Park is
located approximately 2.5 miles northeast of the site.

Data on the chemical characteristics of on-site biota were not collected by previous
consultants. Information regarding habitat description of the Chemsol site area is based on
observations made during the site visits by CDM personnel in 1992 and 1993. No previous
written habitat description for the area of the site was available.
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Soils

Soils reflect relatively long-term trends in a variety of environmental variables. They can
therefore be used to represent a number of the characteristics that influence human settlement,
especially the productivity and diversity of plant and animal communities, and ground surface
attributes.

Members of five soil series have been identified within the study area: Dunellen Variant
(DvA), Ellington Variant (EoA and ESA), Klinesville (KWB), Reaville (RFA), and
Parsippany (Pa). The first two form on glacial outwash, and are found in the northern and
eastern portions of the study area. Parent material for the second two is weathered bedrock
(residuum) of the Brunswick Formation. Parsippany series soil is found along the various
branches of Stream IB, where alluvial or lacustrine deposits are present. It should be noted
that the alluvium is not very thick, and there is no potential for deep burial of archaeological
deposits.

Both Dunellan Variant and Ellington Variant soils are rated as having good potential for a wide
variety of plants and animals, including grain and seed crops, grasses and legumes, wild
herbaceous plants, hardwood trees, coniferous trees, and both openland and woodland wildlife
(U.S.D.A., 1987: Table 9). They are rated as having poor potential for wetland and shallow
water species. By contrast, Klinesville soils are rated poor to very poor in most categories,
except grasses and legumes, wild herbaceous plants, and openland wildlife, for which they are
considered fair. Parsippany soils are typically found in wetlands that support shallow water
species, and are considered fair to poor for nonhydrophytic vegetation due to poor drainage.
Therefore, the areas where soils develop on glacial outwash are likely to have had a greater
variety and productivity of plant and animal species than those where the Brunswick Formation
provides the parent material. Especially high habitat diversity would be expected in the
vicinity of stream channels and wetlands, where Parsippany soils interface with the Dunellan
and Ellington Variants.

Wetlands

An onsite delineation and evaluation of wetland areas began with the October 12-13, 1992 site
visits. The wetland delineation was performed in accordance with the procedure provided in
the Federal Manual for Identifying and Delineating Jurisdictional Wetlands (1989). This
procedure evaluates the presence or absence of wetlands in terms of the hydrology, vegetation,
and soils present.

The method used to delineate wetland areas at this site was to identify and map the boundaries.
Boundary locations were determined by the decrease in visual cues of wetland hydrology
(standing water, drainage depressions, stained leaf Utter, surficial roots), hydrophytic
vegetation, and hydric soil conditions. Test pits were dug along transects to indicate the
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location of hydric soils and wetland hydrology. Test pits were dug at a minimum depth of 18
inches. A total of 21 test pits with wetland characteristics were flagged and documented. In
characterizing the plant community at each test pit location for presence of hydrophytic
vegetation, species dominance was calculated on the basis of frequency of species occurrence.
This value did not take into account other dominance measures, such as basal area or area!
coverage. During a secondary site visit, however, the areal coverage of hydrophytic
vegetation at each location was checked. It was observed that the determinations made in the
original wetland delineation for dominance of hydrophytic vegetation did not change when
dominance was viewed as areal coverage. A wetlands map was created to depict the extent
and types of wetlands at the Chemsol site (See Figure 7-3 in Section 7.0). Areas classified as
wetlands covered approximately 22 acres in Lot 1A and 3 acres in Lot IB.

Forested broad-leaved deciduous palustrine wetlands dominated by red maples (Acer rubrwri)
predominate in Lot 1A and are encountered to a small degree in the primarily undisturbed
northern portion of Lot IB. These wooded wetlands appear to be temporarily flooded (for
brief periods during the growing season) in some areas and seasonally flooded (for extended
periods during the growing season) in other areas. Water-stained leaf litter, areas of surface
scouring, and red maples with exposed roots and multiple trunks were observed as evidence of
periodic flooding. The exact wetland boundaries were difficult to determine in the northern
portion of the site, particularly around the north central and northeastern upland locations, due
to the many small drainage channels abutting these upland locations.

Several emergent wetland types occur in Lot 1 A. One of these emergent wetland types occurs
within the southeastern quadrant of the site (approximately 200 feet south east of the seep),
and is relatively minor. This emergent wetland consists of approximately three 8-foot by 10-
foot pools of standing water and is vegetated predominantly with jewelweed. These small
wetland pools are located in a low-lying area and do not appear to be connected at any
waterway.

Another emergent wetland type occurs in the area of the confluence of the seep, stream IB,
and the ditch (drainage channel). It appears to be permanently flooded and is dominated by
rice cutgrass (Leersia oryzoides) and arrow-leaved tearthumb (Polygonum sagittatum). This
emergent wetland consists of three amorphous areas depicted in Figure 7-3, primarily
separated by groupings of trees on low (minor) berms.

No evidence was found for the historical existence of wetland conditions in most of Lot IB and
there has been extensive alteration of the soils in this location (refer to prior section on soil
disturbance). Recently, however, an artificial emergent wetland was in the southeastern
portion of Lot IB. This wetland was apparently the result of an outflow of potable water from
a disrupted water main into this area. Excess water from this wetland had flowed into stream
IB. Wetland vegetation of this location is dominated by patches of narrow-leaved cattail
(Typha angustifolid), duckweed (Lemna minor), sticktight (Bidens coronatd), woodgrass
(Scripus cyperinus), water purslane (Ludwigiapalustris), soft rush (Juncus effusus), spike rush
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(Eleocharis palustis), and sedges. Since the October 1992 wetland delineation activities, the
leaking water supply has been closed off and much of this area has since become dry.

Vegetative Communities

The majority of the site (Lot 1A and a portion of Lot IB) is forested. The dominant forest
type is a palustrine red maple/pin oak forest. In forested upland areas, a mixed mesophytic
forest occurs covers approximately 10 acres in lot IB and 6 acres in Lot 1A. Forested uplands
are dominated in many locations by shagbark hickory (Carya ovata), but a prevalence of black
cherry (primus serotina) or Northern red oak (Quercus rubra) occurs in certain areas. The
transition between the two forest types is not abrupt and some species are located in both forest
types (for example sweetgum [Liquidamber styraciflua] and sassafras [Sassafras albidum]).
Forested areas of the site display the following vegetative structure: a closed to partially closed
canopy, a sparse subcanopy, a sparse to moderate shrub layer, and a sparse to moderate
ground cover. Table 7-1 in Section 7.0 presents the dominant and associated vegetation of
these forested areas. The primary shrub layer species was arrowwood, with concentrated areas
of greenbriar and riverbank grape (these vine-producing species acted as shrubs in certain
locations). Groundcovers were often found as patches of single species. These included
jewelweed, sensitive fern, Canada mayweed, false nettle, poison ivy, and dewberry in the
wetland areas, and lady fern, roseybells, and partridge berry in the transitional and upland
areas. At the southern forest edge near the site's southern boundary, there is a thicket that is
dominated by red osier and silky dogwoods. Additionally, the forest has been disturbed in the
recent past to create a temporary access path with large gravel along the northern half of the
eastern border of Lot 1A in order to put in two monitoring wells. In this area, opportunistic
herbs (such as white wood aster and pokeweed) and pioneering woodland species (such as
dewberry, sweet gum, and sassafras) have moved in.

In the emergent wetlands of this site, three distinct vegetation communities exist: the
jewelweed-dominated wetland in the southeast quadrant of Lot 1 A, the rice cutgrass-
dominated wetland in the northeastern quadrant of Lot 1 A, and the hydrophilic herb-dominated
wetland in Lot IB.

The emergent wetland in the southeastern section of Lot 1A is minor, as it consists of several
relatively small (less than 15 feet by 15 feet) shallow pools of water. The vegetative make-up
of this wetland is almost exclusively jewelweed.

The larger emergent wetland in Lot 1A is located in the area of the confluence of Stream IB
with the seep drainage and the drainage ditch. Rice cutgrass is dominant in this wetland with
arrow-leaved tearthumb and jewelweed also present.

The emergent wetland of Lot IB had been artificially created by a surficial flow of water from
an Elizabethtown Water Company leaking water main. The dominant vegetation of this
wetland includes such hydrophytic herb species as cattail, woodgrass, rushes and sedges.
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Green algae and the floating macrophyte duckweed are also present. Refer to Table 7-1 for a
list of flora associated with this emergent wetland. A change in vegetative species for this
location is anticipated in the future as the break in the water main has been repaired.

In addition to the artificial emergent wetland and a small portion of forest, Lot IB is composed
of an old field vegetation community. Dominant vegetation in this area are grasses and forbs.
Saplings and shrubs compose approximately 5 percent of the total plant community. The more
common grasses observed in this area include barnyard grass, old witch grass, and broom-
sedge. Forb species most frequently observed in this area include asters, goldenrods, Japanese
honeysuckle, poison ivy, brambles, Queen Anne's lace, and spotted knapweed. Prevalent
shrubs and trees species include black locust, crabapple, tree-of-heaven, and autumn olive.
Refer to Table 7-1 for a more complete listing of species in this plant community.

Uplands in Lot 1A are wooded. The density of woods is very similar to the palustrine
wetlands: however, only the soil and presence of upland species indicate that there exist upland
areas; visually, there is no difference. No open meadows or clearings are in Lot 1A other than
on a very small scale as a result of human activities: dumping, overnight camping and bike
trails. The emergent wetlands to the north of the site are open and look like a meadow. There
is an area of palustrine wetlands that is more open (less dense spacing of trees and less to no
undergrowth) extending approximately from the seep eastward - however, it is likely to have a
closed canopy.

Threatened and Endangered Flora

No federally listed or proposed threatened or endangered flora are known to occur at or near
the Chemsol site. Swamp pink (Helonias bullata), a federally threatened plant species, is
documented to exist approximately 6 miles from the site (Appendix Q, U.S. Fish and Wildlife
Service, 1991). Swamp pink is not expected to occur at the Chemsol site due to the lack of
habitat preferred by this species (wetland organic mucks) (Appendix Q, USEPA, 1992c).

Wildlife Observations

Usage of the Chemsol site by wildlife was observed during site visits in September and
October 1992, and January 1993. White-tailed deer, woodchucks, rabbits, frogs, turtles, and
birds are known to inhabit the site.

Deer tracks were observed onsite, particularly in the emergent wetlands to the east of Stream
IB and in the utilities corridor at the southern border of the site. Deer typically inhabit
forests, swamps, and open brushy areas. These animals adapt to a variety of conditions and
are very tolerant of people. White-tailed deer (Odocoileus virginianus) are herbivores,
browsing and grazing on tender shoots as well as consuming a wide assortment of grasses and
herbaceous material, fungi, acoms, and nuts.
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Woodchuck (Marmota monax) dens were observed at the Chemsol site during the wetland
delineation activities. Entrances to these dens were observed in the western portion of Lot 1A
(more than 10 holes); the upland area to the northeast portion of Lot 1A (two holes); a small
soil/fill pile on the eastern boundary of the site (two or more holes); and within the soil berm
of Lot IB (two sets of two holes). The woodchuck's diet consists entirely of vegetation,
primarily herbaceous materials (Martin et al., 1951).

One rabbit was observed running in Lot IB, near a berm. The cottontail rabbit (Sylvilagus
floridanus) can inhabit numerous diverse locations, including transitional habitats. This
species consumes a variety of plant species including such onsite vegetation as red maple, wild
carrot, and blackberry (Chapman and Feldhamer, 1982).

Songbirds were observed on the Chemsol site, including blue jays, mockingbirds, and
warblers. It is expected that these birds will migrate through and/or feed within the site.
Because of the varied habitats and habitat boundaries present, it is also expected that some bird
species will also breed onsite. Ducks were observed in the areas of ponded water near the dirt
road and Stream IB.

Tadpoles were observed in the artificial wetland of Lot IB during the wetland delineation
activities in October 1992. Because of their rather large size and the absence of legs during
the time of year observed, these are probably bullfrog tadpoles. Tadpoles are primarily
herbivores, feeding freely on algae. As the tadpoles mature into adult frogs, they become
carnivores, eating insects, worms, snails, and small crustaceans. Adult bullfrogs (Rana
catesbeiana) are also reported to occasionally take in small fruits (Martin et al., 1951).

An eastern box turtle (Terrapene Carolina) was observed at the Chemsol site at the drainage
ditch on the northern border of Lot IB. This individual was observed during a site visit in late
summer, 1992. Turtles are omnivores. Approximately 50 percent of the box turtle's diet
consists of vegetation (primarily fruits and mushrooms) (Martin et al., 1951). The remaining
50 percent of the diet consists of earthworms, slugs, snails, insects and their larvae.

Seven additional wildlife species are expected to utilize the habitats of the Chemsol site.
Although no direct evidence has indicated their presence, skunks, opossums, squirrels, voles,
raccoons, and rats are expected to frequent and/or reside in the Chemsol site due to their
forage and habitat preferences. The following natural history information is provided for these
species (Chapman and Feldhamer, 1982):

Skunk - The striped skunk (Mephitis mephitis) inhabits a wide variety of areas,
including brush patches, woodlots, wooded ravines, and drainage ditches where water
is available. The striped skunk is omnivorous, consuming frogs, snails, spiders,
insects, grasshoppers/crickets, earthworms, rats, rabbits, and snakes. Onsite vegetation
preferred by the striped skunk includes black cherry, blueberries, roots, grains, and
blackberries.
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Opossum - The Virginia opossum (Didelphis virginiana) prefers to inhabit deciduous
woodlands in association with streams. Opossums are omnivorous. Their diet includes
numerous items that can be located at the Chemsol site, such as grasses, mushrooms,
earthworms, fruits, grains, insects, invertebrates, and flesh (such as birds and rabbits).

Squirrel - The gray squirrel (Sciurus carolinensis) inhabits a varied range of locations,
but prefers mature hardwood forests (as most of lot 1A of the Chemsol site). Squirrel
forage, such as acorns, hickory nuts, fungi, and insects, are all present at the Chemsol
site.

Vole - Voles (Microtus species) inhabit grasslands and highway rights-of-way. Their
forage consists of grains, grasses, tree bark, and roots (all in abundance at the Chemsol
site).

Raccoon - Raccoons (Procyon lotor) may be found almost anywhere water is available
and are likely to inhabit the site because of its waterways. Raccoons are common
inhabitants of mesic hardwood stands and of suburban residential areas. The raccoon is
omnivorous and opportunistic. The majority of the raccoon diet consists of onsite
vegetation such as hickory nuts, acorns, wild grapes, weed seeds, buds, fungi, grasses,
and other herbaceous growth, which can be found on-site.

Eat - The Norway rat (Rattus norvegicus) inhabits a wide variety of areas and has
adapted extremely well to human activities. The rat is an omnivorous feeder,
consuming grains, fruits, and meat (all expected to be available on the Chemsol site).

Threatened and Endangered Fauna

No federally listed or proposed threatened or endangered fauna are known to occur at the
Chemsol site, except for the possible occurrence of an occasional bald eagle (Haliaeetus
leucocephalus) or Peregrine falcon (Falco peregrines) (Appendix Q U.S. Fish and Wildlife
Service, 1991).

3.9 DEMOGRAPHICS AND LAND USE

United States Census Bureau information and local planning/zoning boards were consulted to
obtain demographic and land use descriptions surrounding the Chemsol site. The Chemsol site
is located at the end of Fleming Street on Lots 1A and IB of block 229A. Lot 1A is
approximately 27 acres and Lot IB is approximately 13 acres.

LAND USE

Land use in the vicinity of the Chemsol site is commercial, industrial, and residential. Single
family residences are located immediately to the west and northwest of the site. An apartment
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complex with greater than 1100 units is present immediately to the north of the site. Industrial
and retail/wholesale businesses are located immediately to the south and east of the site. The
site is located approximately one-quarter mile away from at least two major thoroughfares
(Stelton Road and New Brunswick Avenue) and is approximately one-half mile north of
interstate highway Route 287.

The Chemsol site is located in Piscataway township and is approximately a quarter mile from
the western border of South Plainfield borough. Within three miles from the site, the entire
borough of Dunellen is located. The 1990 Census population for Piscataway, South Plainfield,
and Dunellen is 47,089, 20,489, and 6,528 residents, respectively (USDC, 1991). It is
estimated that most of the multi-family dwellings and two-thirds of the single-family dwellings
in Piscataway, (for a total of approximately 10,500 dwellings), are within two miles of the
Chemsol site. In South Plainfield, it is estimated that the one-third of the single-family
dwellings and all of the multi-family dwellings, (for a total of approximately 6,500 dwellings),
is located within two miles of the Chemsol site. Also located within two miles of the site is
approximately one-third the Dunellen borough residential dwellings, (estimated at 800 housing
units).

No schools are located within a half mile of the Chemsol site. Two schools are found within
one mile of the site:

o Dwight D. Eisenhower School, located on Stelton Road in Piscataway, with an
enrollment of approximately 450 students ages 7 and 8, and,

o Quibbletown School, a middle school located at Washington and Grandview
Avenues, with an enrollment of approximately 500 students.

An additional seven schools are located within a ten-mile radius of the Chemsol site.

No healthcare facilities (nursing homes/hospitals) are located within two miles of the site. The
nearest hospital, Muhlenberg Regional Medical Center, Inc., is located greater than three miles
of the site, at Park Avenue and Randolph Road, in Plainfield. Two nursing home facilities are
located between two and three miles of the site. These include the Abbott Manor Convalescent
Center at Central Avenue in Plainfield and Alzheimer Care at Edison at Plainfield Avenue in
Edison.

There are nine child daycare facilities within three miles of the Chemsol site. The Goddard
Early Learning Center on Centennial Avenue in Piscataway is located within one mile from the
site and has an enrollment of approximately 80 children. Two child daycare facilities are
situated between one and two miles of the Chemsol site:

o First Baptist Daycare, on New Market Road, Piscataway, with a current
enrollment of approximately 40 children.
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o The Start Rite Nursery School and Kindergarten, on Stelton Road, Piscataway,
with a current enrollment of approximately 100 children.

Approximately forty-two public recreation areas exist within three miles of the Chemsol site.
This information was obtained by referencing local municipal maps and New Jersey Bell
telephone books (Plainfield/Somerville Area and New Brunswick/Perth
Amboy/Edison/Woodbridge Area). These areas of recreation include county parks, municipal
parks, playgrounds, athletic fields, pools, an ice-skating rink and school fields. The majority
of these recreation areas are located greater than one mile from the Chemsol site
(approximately seventeen from one to two miles of the site and approximately twenty-one from
two to three miles of the site). Four recreation areas are closest (within one mile) to the site.
One undeveloped, but still accessible, county park (Ambrose and Doty's Brook Park) and one
children's playground (Franklin Street Tot-lot) lie within a one-half mile of the Chemsol site.
Two school fields (at Eisenhower and Quibbletown Schools) are located between one-half to
one mile of the site.

Public water services in the vicinity of the Chemsol site include the Middlesex and
Elizabethtown Water Companies. These companies were contacted for information on the
existence of water supply wells in proximity to the site. No public water supply wells were
reported to occur within two miles of the site. Sixteen public water supply wells were
reported to exist just outside of the two-mile radius (from two to three miles of the site);
twelve of them located in the Spring Lake area of South Plainfield (northeast of the Chemsol
site).

Department of Health Officials of Dunellen, Piscataway and South Plainfield were contacted
for information regarding the existences of private water supply wells in the area of the
Chemsol site. Available information was not entirely current, but generally reflects the
potential use of the groundwater in the vicinity. Approximately 180 private wells at residential
and commercial addresses were reported to be potentially active (i.e., not sealed) within a
radius of two-miles of the site. Twenty-two of these wells are located at a distance less than
one-half mile of the Chemsol site.

DEMOGRAPHY AND SOCIOECONQMY

The primary municipalities located within three miles of the Chemsol site are Piscataway
township, South Plainfield borough, and Dunellen borough. Recent demographic and
socioeconomic information of these municipalities are presented in Table 3-10. The total land
area and population of Piscataway exceeds that of South Plainfield and Dunellen. The
population and land area of South Plainfield is greater than that of Dunellen.

The population within these municipalities are similar to each other in age distribution,
although the median age of residents of Piscataway Township is lower than that of residents in
South Plainfield or Dunellen. Approximately 6.5% of the combined populations is less than
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five years of age, 14.5 % is between the ages of 5 to 18, 70.1 % is between the ages of 18 to
64, and, 8. 9% is of the age 65 and older.

The number of households are generally proportionate with the total population of these
municipalities. This proportion corresponds to roughly 3.25 persons per household. The
percentage of renter-occupied housing units to the total number of households ranged from
approximately 10% in South Plainfield to a little above 30% in Piscataway and Dunellen.

Income data is also presented in Table 3-10 as an indicator of the relative incomes for the
populations within the three municipalities. The values themselves are not to be taken as
actual household incomes since they have been obtained from voluntary reports.

SITE USE CHARACTERISTICS

Observations made during the ecological investigation activities (Fall of 1992, Winter of 1993)
indicate recent human activity and site utilization by trespassers. Evidence for intruder use of
the site existed entirely in Lot 1A.

A temporary campsite was located to the southern site boundary of Lot 1 A. Remnants of fires
(burnt wood and ground staining), bottles, cans (including beer cans), bricks, rusted empty
drums and other debris were observed in this location. Nearby, a sleeping bag that was draped
over a tree branch during the Fall of 1992, apparently caught fire by the Winter 1993 site
visit.

An area to the southeastern corner of Lot 1A appeared to be set up as a bicycle course. Items
such as old empty drums and construction debris were used to make ramps, jumps, and other
obstacles. Use of this area was apparently recent, as observed during the Winter 1993 site
visit, since the bicycle runways were clear of leaves that dropped in that area during the fall of
1992.

Household items and assorted debris were found with some frequency scattered throughout the
northern section of Lot 1 A. Some of the items observed include: a sofa, car parts, a garbage
can, carpet pieces, a sock, and an engine. Foot paths were also apparent in some areas within
Lot 1 A, particularly in the northwestern section. No fence or other barrier to human or animal
trespassers existed at the time these observation were made. It was possible for nearby
residents to use the woods of Lot 1A for recreational activities.
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Section 4.0



4.0 NATURE AND EXTENT OF CONTAMINATION

This section describes the types and extent of contamination found in five environmental media
at the Chemsol site: air, surface water, sediments, soil and groundwater. As discussed in
earlier sections, soil and groundwater were sampled extensively because they are the media
with the most significant impacts to human health and the environment. Since the data sets for
these two media are fairly large, a computer code called "GEOSOFT" was used to contour
concentrations of the most significant contaminants. This geostatistical technique is described
later in Section 4.4. Chemical analyses of all samples collected during this RI were performed
through EPA's Contract Laboratory Program.

4.1 SOURCES OF CONTAMINATION

The former operating buildings at the Chemsol site in Lot IB were abandoned and demob*shed
after the facility ceased operations. The sources of contaminants were suspected releases from
the former waste piles, drums, tanks, tank cars and waste ponds; surface discharges, spills and
overfilling of an underground storage tank. The locations of suspected source areas are shown
on Figure 4-1. The waste piles and drums have been removed and disposed of offsite. In
1988, a small number of unknown buried containers were found during soil excavation
activities in Lot IB. These containers were lab packed and disposed of by the EPA in 1990.
In the fall of 1993, one underground storage tank containing an estimated 12,000 gallons of
No.6 heating oil was discovered and removed during the construction of the treatment plant for
the interim remedy.

At present, Lot IB is flat with no standing structures except for the groundwater treatment
plant building. It is believed that the primary remaining source of contamination at the
Chemsol site is in the overburden soils of Lot IB and the suspected presence of DNAPLs
within the bedrock aquifer, and that through various transport and release mechanisms
(discussed in Section 5.0) the groundwater, surface water and sediments serve as secondary
sources.

Other potential sources of contamination that are currently at the Chemsol Site in Lot IB are
three new soil piles (shown on Figure 1-2) created by McLaren Hart during the construction of
the treatment plant and the hundreds of drums containing investigation derived waste from
sampling and testing activities conducted by Malcolm Pirnie, McLaren Hart, and CDM
Federal.
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4.2 AIR

Sampling Results of Round One

The round one ambient air sampling event of March, 1993 showed that
dichlorodifluoromethane, acrolein, trichlorotrifluoroethane, acetone, 2-butanone, and toluene
were detected at a low ppb range in the samples. All analysis results were validated and
flagged as estimated results. The analytical results and their detection limits are provided in
Appendix I. The sampling locations, the detected volatile organic compounds and their
concentrations are summarized in the Table 4-1 and presented in greater detail in Appendix S-
1A (in Volume X). However, tentatively identified compounds are not included in the list
because they generally had only presumptive evidence of detection for each compound.

Acetone, was detected in samples AR-06 (downwind), AR-07 (upwind), and AR-10 ("hot spot"
perimeter). Some of the samples which showed acetone to be below detection limits had high
detection limits. Acrolein was detected in the designated receptor location sample AR-05;
however, it was not detected in any of the other samples. Dichlorodifluoromethane was
detected at sample locations AR-01, AR-02, and AR-04 which were along the "hot spot"
perimeter. The results of sample AR-10, collected from the same location as AR-02, did not
show any contaminant except for acetone. This is not surprising because localized air
movement is greatly affected by the presence of trees and shrubs. The hot spot perimeter
sampling locations are near the boundary between the open fields of Lot IB and the wooded
areas of Lot 1 A. As a result, boundary layer effects are clearly possible at such locations.
l,l,2-Trichloro-l,2,2-trifluoroethane (trichlorotrifluoroethane) was detected in samples AR-
01, AR-03, and AR-07 (upwind). 2-Butanone was detected in samples AR-06 (downwind) and
AR-01. Toluene was detected in the samples AR-02 and AR-07 (upwind).

In general, acetone, 2-butanone, dichlorodifluoromethane and trichlorotrifluoroethane are the
only compounds of interest existing in more than one sample of the site ambient air along the
"hot spot" perimeter. Contaminants were detected in the low concentrations in all samples,
except the acetone concentration found in the downwind sample AR-06 (90 ppb). The only
consistent contaminants found around the "hot spot" did not show up in the downwind or
designated receptor sample locations. 2-Butanone was detected in the "hot spot" perimeter
sample (AR-01) and in the downwind sample (AR-06); however, the downwind sample
concentration was 50% higher than the "hot spot" perimeter sample. The only contaminant
found at location AR-05 was acrolein which was not detected at any other sample location.
From the results of this limited air sampling event there is no clear evidence of significant
off site contaminant migration from the Chemsol site.

Sampling Results of Round Two

The round two ambient air sampling event of May, 1994 showed that acetone, benzene, 2-
butanone, dichlorodifluoromethane, hexane, methanol, methylene chloride, octane,
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tetrachloroethene, toluene, 1,2,4-trichlorobenzene, 1,1,1-trichloroethane, trichloroethene,
trichlorotrifluoroethane, 1,2,4-trimethylbenzene, and xylenes were detected at a low ppb range
in the samples. All sample results were validated as estimated results due to the slight
exceedance of the holding times for the samples before analysis by the CLP laboratory. The
analytical results and their detection limits are provided in Appendix I. The sampling
locations, the detected volatile organic compounds and their concentrations are summarized in
Table 4-2 and presented in greater detail in Appendix S-l A. However, tentatively identified
compounds are not included in the list because they generally had only presumptive evidence
of the presence of each compound.

In general, concentrations of the contaminants detected were 1 ppb or less except for acetone,
hexane and methylene chloride. Toluene was detected in all samples and is the chemical of
primary interest. Acetone was detected in all but one sample, hexane was detected in only two
samples and methylene chloride was detected in only one sample. Benzene was detected at
sample locations AR-A (upwind), AR-C, AR-D and AR-F (the duplicate for AR-E) which is at
three of the four perimeter locations. Octane showed up in location AR-A (upwind) only.

Dichlorodifluoromethane was detected at sample locations AR-A (upwind), AR-E, AR-G
(downwind) and AR-H (downwind). Three of these four locations are at the site boundary.
1,1,1 -Trichloroethane was detected at location AR-A (upwind), AR-D and AR-F. 1,2,4-
Trimethylbenzene was detected at locations AR-A (upwind), AR-C and AR-F. 1,2,4-
Trichlorobenzene was detected at location AR-H only (downwind). Xylenes were detected in
air samples AR-A (upwind), AR-E and AR-F (duplicate). 2-Butanone showed up in samples
AR-B, AR-E, AR-F (duplicate) and AR-G (downwind). Trichloroethene was detected in
samples AR-B and AR-F (duplicate). Trichlorotrifluoroethane was detected at locations AR-
D, AR-E and AR-G (downwind). Tetrachloroethene was detected in sample AR-F (duplicate)
only. Methanol was detected in sample AR-H (downwind) only.

In general, toluene is the only compound of interest because it was detected in all air samples.
However, the upwind (AR-A) sample concentration was at the high end of these results (1
ppb). It seems that a very low concentration is found over a large area of the Chemsol site.
2-Butanone is a contaminant which was detected in two "hot spot" perimeter locations, the
duplicate and one downwind (AR-G) location in almost equal concentrations. These consistent
concentrations do not seem to indicate a strong "hot spot" contributing to off-site migration.
Trichlorotrifluoroethane was detected in two "hot spot" perimeter samples and in one
downwind location (AR-G). Dichlorodifluoromethane showed up at both downwind sample
locations (AR-G and AR-H) in addition to the upwind sample location and one "hot spot"
perimeter location; however, each concentration was approximately equal. This does not
provide an indication of significant off-site migration.

Several contaminants were detected in the upwind location (AR-A) and one or more "hot spot"
perimeter locations, including benzene, 1,1,1-trichloroethane, 1,2,4-trimethylbenzene and
xylenes. Other contaminants were only detected in one or more of the "hot spot" perimeter
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location samples, including hexane, methylene chloride, trichloroethene and tetrachloroethene.
Methanol and 1,2,4-trichlorobenzene were only detected in one downwind sample and octane
was only detected in the upwind locations. This sampling episode indicates that off-site
migration of these contaminants is not of significant concern.

4.3 SURFACE WATER AND SEDIMENTS

In this section, the surface water and sediment sample analysis results are compared to criteria
established by US EPA for the Chemsol site. The comparison will be made in subsequent
sections to determine what, if any, surface water or sediment criteria are exceeded as
determined by the two rounds of sample collection.

Surface water criteria for the Chemsol site are established by the New Jersey Surface Water
Quality Standards document (N.J.A.C. 7:9B) dated April 1994. In this document, the Surface
Water Quality Criteria (SWQC) are presented as both individual toxic substance maximum
concentrations and general restrictions. The restriction is that the standards for drinking water
should not be exceeded without appropriate treatment. To be conservative, this means that
current New Jersey Safe Drinking Water Act maximum contaminant levels (MCLs) should not
be exceeded. Both these standards are listed in Tables 4-3A through 4-3D for VOCs, SVOCs,
Pesticides/PCBs and Metals/Cyanides respectively. The third column in each table presents
the more conservative of the two standards.

The sediment criteria are established in accordance with EPA Fact Sheets on "Sediment
Quality Criteria for the Protection of Benthic Organisms" in freshwater environments. Only
five compound fact sheets were available (acenaphthene, fluoranthene, phenanthrene, endrin
and dieldrin). Sediment Quality Criteria (SQC) were given for both freshwater and saltwater
benthic organisms. The following freshwater SWC were applied to the Chemsol Site:

Acenaphthene 130 ug/g toe
Fluoranthene 620 ug/g toe
Phenanthrene 180 ug/g toe
Endrin 4.2 ug/g toe
Dieldrin 11 ug/g toe

The SQC concentrations are based upon mass of contaminant per mass of total organic carbon
(TOC). The SQC are also limited to applicability for sediments with TOC concentrations
greater than or equal to 0.2% (or 2,000 mg/kg or 2,000 ppm). None of the criteria for the
sediment samples were exceeded.
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4.3.1 SEDIMENT SAMPLE ANALYSES

The complete chemical analyses for the Round One and Round Two sediment samples are
presented in tabular form in Appendix J (CLP Form One) and in Appendix S in Volume X.
The volatile organic compound (VOC) results, semi-volatile organic compound results,
pesticides/PCB results, metals/cyanide results and total organic carbon (TOC) results are
presented in separate tables. The TOC concentrations are used in the formulation of sediment
quality criteria for specific contaminants. The samples which had detects (also refered to as
hits) are summarized in the following text by compound group and sample round. A
comparison of the freshwater sediment quality criteria for the five compounds listed above
with the analytical results for each sediment sample location is presented in Table 4-4.

4.3.1.1 Volatile Organic Compounds

Round One (October 1992)

Neither sample from location SD-01 at the western property line showed any VOC hits. Also,
the upper sample at downstream location SD-04 did not show any VOC hits. However, all the
other samples showed hits. Acetone and 2-butanone were the most common VOCs found.
Acetone was found in four samples ranging up to 940 ppb while 2-butanone was found in eight
samples, ranging up to 150 ppb. Xylenes were found in three samples, ranging up to 260 ppb.
Total 1,2-dichloroethene was found in three samples, ranging up to 15 ppb. Chlorobenzene
was found in two samples, ranging up to 150 ppb. Benzene was found at two sample depths at
one location, ranging up to 82 ppb. Trichloroethylene was found at two sample depths at one
location ranging up to 4 ppb. Tetrachloroethene was found in two samples, ranging up to 3.0
ppb. Toluene was found in three locations, ranging up to 3 ppb. Ethylbenzene was found in
two samples locations, ranging up to 34 ppb. Other compounds were only detected in one
sample at relatively low concentrations. These include vinyl chloride (4 ppb), 1,2-
dichloroethane (0.6 ppb), styrene (0.2 ppb) and carbon disulfide (4 ppb).

Round Two (February 1993)

Only one sample SD-02-02 showed no VOC hits. Other samples showed only unknown
VOC's (at locations SD-01, SD-03, SD-11 and SD-12) in varying concentrations. The other
samples showed VOC hits, most of which were also detected in the Round One sampling event
analyses. However, the two most common VOC's found during the Round One sampling
event, acetone and 2-butanone were not detected in any sample taken during Round Two.

Total 1,2-dichloroethene was a commonly detected VOC, showing up in five samples, in
concentrations ranging up to 170 ppb. Trichloroethene was found in four samples, ranging up
to 79 ppb. Benzene, ethylbenzene, chlorobenzene and xylenes were found at two sample
depths at one location. The highest concentration found was 220 ppb for benzene, 24 ppb for
ethylbenzene, 150 ppb for chlorobenzene and 230 ppb for xylenes. This sample location also
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had nine unknown or tentatively identified compounds in each sample. Methylene chloride
was found at both depths of sample location SD-10 at the same exact concentration of 27 ppb.
Toluene was found in one sample at a concentration of 15 ppb. Chloroform, 1,1-
dichloroethane, and 1,1,1-trichloroethane were only detected in one sample. Their
concentrations were 12 ppb for chloroform, 32 ppb for 1,1-dichloroethane and 13 ppb for
1,1,1 -trichloroethane.

Sample location SD-01 was consistently free of VOC's in both sample rounds. However,
different VOC's were detected in each round at locations SD-02, SD-03, SD-04, SD-05, SD-
06 and SD-10. SD-07 and SD-08 showed VOCs in their Round One event. SD-11 and SD-12
only had unknown VOC hits in their Round Two event. Besides results from SD-01 there was
no consistency between rounds. Sample location SD-04 which is the last point before stream
IB leaves the Chemsol site showed contamination during Round Two with total 1,2-
dichloroethene and trichloroethene. However, during Round One, only the lower sample
depth had any VOC hits, but that was for 2-butanone.

4.3.1.2 Semi-Volatile Organic Compounds

All the sediment samples taken at Chemsol showed SVOC contamination. The majority of
contaminants present in the samples were those compounds belonging to the polycyclic
aromatic hydrocarbon (PAH) group of organics. These contaminants are fused ring aromatic
compounds which are defined as hazardous by the EPA. Some are carcinogenic and some are
non-carcinogenic. The carcinogenic PAH's include chrysene, benzo[a] anthracene, benzo[a]
pyrene, benzofb] fluoranthene, benzo[a] flouranthene, benzo[k] flouranthene, dibenzo[a,h]
anthracene and indeno [1,2,3-cd] pyrene. There are a total of 16 EPA listed PAHs.

PAHs occur as both residual and manufactured materials. Manufactured gas plant sites,
coking operation sites, wood preserving operation sites and petrochemical plant waste disposal
sites have been found to be the primary locations with PAH contamination.

Other contaminant compounds found in the sediment samples included various phthalates and
phenols, carbazole and dibenzofuran. However, these compounds were found with less
frequency than the PAHs. The contaminant concentrations ranged from the low ppb ranges to
the low ppm ranges.

Round One (October 1992)

During the Round One event, both sample depths at location SD-01 showed SVOC hits for
EPA listed PAHs, phthalates and carbazole. Sample locations SD-02-01 and SD-02-02
showed EPA listed PAHs and phthalate contaminants. These samples were taken at the
upstream perimeter locations of the northern drainage ditch and stream IB where each water
way enters across the site boundaries.
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Samples SD-03-01 and SD-03-02 also showed EPA listed PAHs and phthalate contaminants.
Sample location SD-04-01 showed PAH, dibenzofuran, carbazole and phthalate contamination.
The samples at location SD-04-02, SD-05-01 and SD-05-02 all showed PAH, phthalate and
carbazole contamination. In addition SD-05-02 also showed 4-methylphenol contamination.
EPA listed PAHs and phthalate contaminants were found at both depths at location SD-06 and
at the samples taken from the surface layer at SD-07 and SD-08.

The EPA listed PAH contaminants found during round one include naphthalene, 2-
methylnapthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, anthracene,
fluoranthene, pyrene, benzo(a) anthracene, chrysene, benzo[b] Fluoranthene, benzofk]
fluoranthene, benzo[a] pyrene, indeno (1,2,3-cd) pyrene, dibenzo (a, h) anthracene and benzo
(g,h,i) perylene. The phthalate compounds found include butylbenzylphthalate, bis(2-
ethylhexyl) phthalate, di-n-butylphthalate and di-n-octylphthalate.

While the two samples taken at the site's upstream locations (SD-01 and SD-02) showed
contamination from EPA listed PAHs and phthalates, the highest concentrations of these
contaminants were found at the furthest downstream sample location (SD-04). Samples at SD-
01 were taken in the northern drainage ditch and showed the next highest level of
contamination after SD-04. Sample locations SD-02, SD-05 and SD-06 showed slight
contamination along stream IB. At the confluence of the northern drainage ditch and stream
IB, sample SD-03-01 showed contaminant levels between those found along stream IB and
along the northern drainage ditch. Location SD-04 is downstream of this confluence and
appears to be an area where the stream flow slows down before entering a storm water
drainage pipe at the site perimeter.

The samples taken at locations SD-06, SD-07 and SD-08 were found to have EPA listed PAH
and phthalate contaminants. These locations were away from the main waterways, but
definitely within the areas of site production activity. The source of some of these
contaminants may be from offsite activities; however, it is also possible that contamination at
the southwest comer of lot IB may have flowed both north to the drainage ditch and east to
stream IB due to the natural site contours.

Round Two (February 1993)

The round two sampling event results were very consistent with those from Round One. The
sample at location SD-01-01 showed PAH, phthalate, carbazole and dibenzofuran
contamination. Samples SD-01-02, SD-02-01, and SD-02-02 had EPA listed PAH, phthalate
and carbazole hits. In addition SD-02-01 also showed 4-methylphenol contamination. The
samples from locations SD-03-01, SD-03-02, SD-05-01, SD-05-02, SD-06-01, SD-06-02, SD-
10-01, SD-10-02, SD-12-01 and SD-12-02 showed both PAH and phthalate contamination.
While sample location SD-04-02 showed one EPA listed PAH and one phthalate hit, the upper
sample SD-04-01 only showed one phthalate hit. However, it should be noted that all the
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detection limits for this sample were very high and during the Round One sampling, this
location had many hits. Sample location SD-11-01 showed EPA listed PAH, phthalate and
carbazole hits, while SD-11-02 showed only EPA b'sted PAH and phthalate contaminants.

Sample location SD-01 had high concentrations of EPA listed PAHs and phthalates, which was
consistent with the results found during Round One. The samples taken at the new location
SD-12 just upstream of SD-01 showed very low levels of these contaminants. This location is
the site of a small trench at the west boundary of lot 1-B. Based upon the above information,
the small trench is not a likely source to the contamination in the northern drainage ditch. The
sediment samples taken at locations SD-10 and SD-11 showed moderate levels of EPA listed
PAH and phthalate contaminants along the northern drainage ditch.

The sample analysis results from locations SD-02-01 and SD-02-02 showed the same
contaminants as found in the Round One samples from the same location, plus additional EPA
listed PAHs, phthalates and 4-methylphenol. The detection limits of the Round Two analyses
were lower and may explain why more contaminants were detected. The sample analysis
results from locations SD-03-01 and SD-03-02 were the same order of magnitude as the Round
One sample results from the same location. The samples at SD-04-01 and SD-04-02 had some
of the highest contaminant detection limits; therefore, most compounds were below detection
limits. This location still seems to have the highest contaminant concentrations.

Sample locations SD-05-01, SD-05-02, SD-06-01 and SD-06-02 still continued to show
moderate contaminant concentrations as compared to the downstream sample locations SD-03
and SD-04. SD-02 showed approximately the same concentrations as these sample points.
The highest contamination is present at the three site perimeter sample points SD-01, SD-02
and SD-04 plus at the confluence of the two site waterways (SD-03). The intermediate sample
locations show moderate concentrations. One reason for this may be that these are areas where
the water flows are slowed due to constrictions or direction changes.

4.3.1.3 Pesticides/PCBs

Round One (October 1992)

During this sampling event, pesticides where found only in the two upstream locations SD-01
and SD-02. Samples SD-01-01 and SD-01-02 had concentrations of alpha-chlordane and
gamma-chlordane at levels between 75 and 140 ppb. Sample SD-01-02 also had a very low
level concentration of heptachlor. Sample SD-02-01 has a low concentration of
endrinaldehyde, while SD-02-02 showed a very low level concentration of endosulfan n.
While no other sample analyses showed any detection of these or other pesticides, the high
levels of PCBs resulted in higher detection limits in all but one sample. Consequently, no
conclusion can be drawn on the prevalence of pesticide contamination at the Chemsol Site or
the possibility of off-site migration. In addition, no definite conclusion can be drawn about the
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possibility of contaminant migration on site from adjacent properties.

PCBs were detected in most samples with the exception of SD-01-02, SD-02-01 and SD-02-
02. Three different PCB aroclors were detected, including aroclor-1248, aroclor-1254 and
aroclor-1260. The concentrations and aroclor delineation are described below.

A low concentration of aroclor-1254 was detected at the upstream sample location SD-01 at
the northern drainage ditch. At the upstream location on Stream IB no PCBs were detected;
however, sample locations SD-05 and SD-06 along this stream had high concentrations of
aroclor-1248 and aroclor-1260. All other locations showed only aroclor-1254. Sample
location SD-07-01 showed the highest concentration of PCBs in Round One, specifically
aroclor-1254. Sample SD-08-01 showed this aroclor also. The two furthest downstream
locations, SD-03 at the confluence of the two waterways and SD-04 at the site boundary,
showed high concentrations of aroclor-1254, between 5000 ppb and 6900 ppb.

It can be concluded from the results of Round One that PCB contamination is present on-site.
There does not appear to be a significant contribution of PCBs from off-site sources.

Round Two (February 1993)

During Round Two, pesticides were detected more frequently. Pesticides were found at
locations which did not show any hits in the Round One analyses and at the three new
locations. Also, a wider variety of pesticides were detected. Significant concentrations of
several different pesticides were detected in all samples except SD-02-01, SD-02-02, SD-06-
02, SD-12-01, and SD-12-02. The concentrations of pesticides ranged up to 290 ppb in
sample SD-11-02. The next highest pesticide hit was in sample SD-01-01, which also showed
pesticide contamination in the Round One sampling. Downstream sample location SD-04 also
showed elevated pesticide concentrations. The pesticides detected included alpha-BHC,
heptachlor, heptachlor epoxide, endosulfan I, dieldrin, 4,4'-DDE, total endrin, endosulfan n,
4,4'-DDD, endosulfan sulfate, 4,4'-DDT, endrin aldehyde and gamma-chlordane.

PCBs were detected in all samples except for SD-01-01. Aroclor-1248, aroclor-1254 and
aroclor-1260 were again detected in various samples. Concentrations ranged up to 6300 ppb
in sample SD-04-02. Upstream samples SD-01-02, SD-02-01, SD-02-02 showed moderate
aroclor-1254 contamination. The downstream samples SD-03-01, SD-03-02 and SD-04-01
showed high concentrations of aroclor-1254; however, SD-04-02 showed aroclor-1248 and
aroclor-1260 contamination. This is not consistent with the Round One sample analyses from
SD-04-02 which showed aroclor-1254. The results from sample locations SD-05-01, SD-05-
02 and SD-06-01 showed high levels of aroclor-1260, while SD-06-02 showed a lower lever
level of aroclor-1254. Sample location SD-12, located upstream of SD-01, showed a low level
of aroclor-1260. The new sample locations along the northern drainage ditch showed nigh
levels of aroclor-1254 contamination, with the highest level at 6200 ppb.

October 16, 1996 4-9



This round of sediment sampling showed a much more prevalent presence of various pesticides
such as 4,4-DDE and endosulfan n and an elevated concentration of PCBs in most sediment
samples. The Round Two data supports the conclusion from Round One that PCB
contamination does not appear to be coming onsite from outside sources.

4.3.1.4 Metals/Cyanide

Round One (October 1992)

The Round One sample results for metals were consistent from sample to sample, with the
exception of SD-07-01 which had much higher concentrations of all metals in general.
Thallium and antimony concentrations were below detection limits in all samples. The highest
concentrations of various metals in the sediments are discussed below.

The aluminum concentration was highest in SD-07-01 at 34,200 ppm. Arsenic and barium
concentrations were highest in SD-03-02 at 7.10 ppm and 429 ppm, respectively. The highest
beryllium concentration was 3.30 ppm in SD-03-01-D. Cadmium was at 8.90 ppm in SD-03-
02. Calcium was highest in SD-03-01-D at 7940 ppm. Chromium was highest in SD-04-02 at
62.50 ppm. The highest concentration of cobalt was 41.10 ppm in SD-07-01. SD-02-02
showed the highest level of copper at 324 ppm. The iron, lead, magnesium and manganese
concentrations were highest in SD-07-01 at 66,700 ppm, 405 ppm, 6200 ppm and 1410 ppm,
respectively. Sample SD-03-02 showed the highest mercury and nickel concentrations of 1.50
ppm and 63.90 ppm, respectively. Potassium levels were highest in SD-01-01 at 1540 ppm.
Selenium was highest in sample SD-03-01 at 4.80 ppm. Silver concentrations were the highest
in SD-03-02 at 4.60 ppm. Location SD-03-01-D showed the highest sodium level of 372 ppm.
The highest vanadium concentration was 201 ppm in SD-07-01, while the highest level of zinc
was found in sample SD-03-01 at 494 ppm.

Cyanide was below the detection limits in all the Round One samples. The sample detection
limits ranged from 0.65 ppm to 2.90 ppm.

Round Two (February, 1993)

The sample analyses for the Round Two event showed consistency from sample to sample,
with concentrations in the same general range. Thallium, selenium and antimony
concentrations were below detection limits in all samples. The highest metal contaminant
concentrations are discussed below.

Cyanide concentrations were below the detection limits in all the Round Two samples.
Detection limits ranged between 0.74 ppm and 2.70 ppm. Aluminum concentrations in SD-
02-01 were the highest at 20,600 ppm. SD-10-01 showed the highest level of arsenic at 31.70
ppm, while sample SD-10-02 showed the highest barium level at 447 ppm. The beryllium,
cadmium and calcium concentrations were highest in SD-03-01-D at 3.10 ppm, 9.80 ppm and
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6420 ppm , respectively. The highest chromium concentration found was 198 ppm in SD-11-
02. The level of cobalt was highest in SD-10-01 at 41.80 ppm. Copper levels were highest in
SD-03-01-D at 178 ppm, while iron levels were highest in SD-10-02 at 57,300 ppm. Sample
location SD-10-01 showed the highest lead concentration of 298 ppm. The highest magnesium
level was 5,320 ppm, which was found in SD-01-01. Manganese was highest in SD-10-02 at a
concentration of 4170 ppm. The mercury level was highest in SD-11-02 at 7.10 ppm. Nickel
concentrations were highest in SD-03-01-D at 53.00 ppm. SD-02-01 showed the highest levels
of potassium at 1820 ppm. Silver levels in SD-04-02 were the highest at 7.60 ppm. The
highest level of sodium detected was 417 ppm in SD-03-01. The highest vanadium
concentration was 99.80 ppm in SD-10-02 and the maximum zinc level detected was 416 ppm
in SD-03-01-D.

4.3.1.5 Total Organic Carbon

Round One (October 1992)

All the total organic carbon (TOC) sample analysis results for the Round One event were
rejected during the data validation process. No data is available for this round.

Round Two (February 1993)

The TOC sample analysis results ranged from 16,300 ppm to 100,000 ppm for the Round Two
sediment samples. There were some significant differences in TOC between the upper and
lower samples at several locations. No significant correlations were noted amongst the various
samples along each individual waterway.

4.3.2 SURFACE WATER SAMPLE ANALYSES

With the exception of SW-09, all the surface water samples were taken at the site of the
corresponding sediment sample location. Sample SW-09 replaces the surface water sample
which could not be obtained at location SD-01. The surface water sample chemical analyses
for Round One and Round Two are presented in tabular form in Appendix J (CLP Form One)
and in Appendix S in Volume X. They include tables for the VOC results, SVOC results,
pesticide/PCB results and metals/cyanide results. The samples which had hits are presented in
the following text. The summary is presented by compound group and sample round.

4.3.2.1 Volatile Organic Compounds

Round One (October 1992)

The trip blanks and field blanks taken for this round of sampling showed between 13 ppb and
19 ppb of acetone, indicating blank contamination for this compound. There was also 3 ppb of
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chloroform and 0.60 ppb of methylene chloride in the second trip blank.

Surface water sample SW-02 was the only one to show acetone contamination; the result was
5.00 ppb. The may be due to lab contamination. This sample analysis did not detect any
other contaminant. Samples SW-03, SW-03-D, SW-04, SW-05 and SW-06 all showed 2.00
ppb of chloroform, just slightly less than in the second trip blank sample. Samples SW-06,
SW-07 and SW-09 all showed low levels of bromodichloromethane.

Sample SW-03 showed no other detected contaminants besides chloroform. SW-03-D had
very low level hits of total 1,2-dichloroethene and toluene. SW-04 has a very low level of
total 1,2-dichloroethene also. SW-05 had a very low level of 1,2-dichloropropane and total
xylenes. Bromodichloromethane as well as chloroform was detected in SW-06 at a very low
level. Sample SW-07 also showed a low level of bromodichloromethane, but no other VOCs.
Sample SW-09 had hits of chloroform, bromodichloromethane and dibromochloromethane. A
location near monitoring well TW-8 has historically shown high levels of chloroform in
groundwater. Furthermore, the repair of the leaking water main resulted in the disappearance
of the surface water at these locations. SW-08 showed no detected levels of VOCs.

Since the surface water tends to flow from the west to the east, any water at locations SW-07
or SW-09 would eventually flow into stream IB, affecting the water quality of samples SW-
06, SW-05, SW-03 and SW-04.

A total of three samples had contaminant concentrations which exceeded the surface water
criteria presented in the NJDEP Surface Water Quality Criteria (SWQC) N.J.A.C. 7:9B;
however, none of the sample analyses exceeded drinking water quality maximum contaminant
levels (MCLs) as set forth in N.J.A.C. 7:10. The SWQC for bromodichloromethane in FW2
waters is 0.266 ppb, which is lower than the drinking water MCL. This was exceeded in three
samples, SW-06, SW-07 and SW-09. The chloroform level in SW-09 also exceeded the
SWQC of 5.67 ppb, which is also lower than the drinking water MCL. These three samples
were all likely to have been affected by the leaking water main spreading contamination from a
possible source near monitoring well TW-8.

Round Two (February 1993)

The trip blanks and field blanks taken for the second round of sampling showed between 5 ppb
and 40 ppb of acetone, indicating blank contamination for this compound. There was also 5
ppb of chloroform in the sediment sample field blank; however, this does not affect the surface
water sample analyses. No surface water samples had any detectable acetone or chloroform
concentrations.

Surface water samples SW-01, SW-02, SW-03, SW-03-D, SW-10, SW-11 and SW-12 had no
detectable VOCs. This is fairly consistent with the results from Round One, which showed
fairly clean samples. Sample SW-04 showed moderate levels of total 1,2-dichloroethene and
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trichloroethylene contamination at the site perimeter. Two of the three upstream samples in
stream IB (SW-05 and SW-06) showed several VOCs at elevated concentrations. SW-05 had
vinyl chloride, total 1,2-dichloroethene, trichloroethylene, benzene, toluene, chlorobenzene,
ethylbenzene and total xylene at detectable concentrations. The sample analyses at SW-06
showed detectable concentrations of methylene chloride, 1,1-dichloroethane, 1,2-
dichloroethane, 1,1,1-trichloroethane, vinyl chloride, total 1,2-dichloroethene,
trichloroethylene, benzene, toluene and chlorobenzene.

During the first round, the surface water samples taken at SW-04, SW-05 and SW-06 showed
only very low concentrations of some VOCs, including chloroform and
bromodichloromethane. The repair of the leaking water main may have caused a reduction in
the transport of chloroform and bromodichloromethane contamination via surface runoff to
Stream IB from the area near monitoring well TW-8. It is also possible that the water main
leak was contributing to a dilution of the contaminated surface water, resulting in the
undetected VOCs during Round One. Without this dilution effect, the Round Two data has
shown the higher VOC concentrations in stream IB.

In surface water samples SW-04, SW-05 and SW-06, contaminant concentrations exceeded the
the SWQC maximum concentrations for FW2 waters and the drinking water quality MCLs.
The furthest downstream sample at the site boundary SW-04 showed trichloroethylene levels
which exceeded the SWQC maximum concentration and the drinking water quality MCL. The
level of total 1,2-dichloroethene was also higher than the combined drinking water quality
MCL for each individual isomer.

SW-05 and SW-06 are located upstream from SW-04 and had many more contaminants which
exceeded the SWQC maximum concentrations and drinking water quality MCLs. At SW-05,
concentrations of vinyl chloride, trichloroethylene and benzene exceeded the SWQC and
MCLs for drinking water. Additionally, the concentrations of total 1,2-dichloroethene and
chlorobenzene exceeded the MCLs for drinking water. At SW-06, the concentrations of vinyl
chloride, methylene chloride, 1,2-dicnloroethane, trichloroethylene, and benzene exceeded the
SWQC maximum concentrations and the drinking water quality MCLs. Additionally, the
concentrations of total 1,2-dichloroethene and chlorobenzene exceeded the MCLs for drinking
water. The contaminant concentrations in these samples were consistent with each other. The
downstream sample SW-06 had two additional low level hits of methylene chloride and 1,2-
dichloroethane which were not found in SW-05.

4.3.2.2 Semi-Volatile Organic Compounds

Round One (October 1992)

The Round One SVOC surface water sample analyses were essentially non-detects. Both field
blanks showed butylbenzylphthalate at a fraction of a ppb; however, no samples had detectable
concentrations. Only one surface water sample had any detectable contaminants. The SW-02
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sample analysis showed a fraction of a ppb of di-n-butylphthalate. This concentration was
below the SWQC maximum concentration. There is no applicable drinking water MCL.

Round Two (February 1993)

The surface water samples taken during Round Two have shown several very low level
contaminant concentrations. The field blanks did not show any detectable levels of
contaminants; however, the reported detection limits of the blanks were much higher than the
reported sample concentrations. Only SW-04 and SW-11 surface water sample locations
showed no detectable contamination. Sample locations SW-03, SW-03-D, SW-06, SW-10 and
SW-12 showed only very low concentrations of di-n-octylphthalate, with no results greater
than 2 ppb. SW-02 showed very low concentrations of di-n-octylphthalate and bis (2-
ethylhexyl) phthalate.

The surface water sample at location SW-01 had several SVOC contaminants at fractional ppb
levels, including bis (2-ethylhexyl) phthalate, phenanthrene, fluoranthene, pyrene and benzo(b)
fluoranthene. The SW-05 analysis showed very low levels of 1,2-dichlorobenzene and
naphthalene. All the contaminant levels were below the applicable SWQC maximum
concentrations and the drinking water quality MCLs.

4.3.2.3 Pesticides/PCBs

Round One (October 1992)

All the surface water sample analysis results for pesticides and PCBs were below the detection
limits during Round One. The field blank also showed no detected contaminants. The surface
water analyses of these samples taken during the Round One event does not show any
exceedance of the SWQC maximum concentrations or drinking water MCLs.

Round Two (February 1993)

During this sampling event no PCBs were found in any samples; however, pesticides were
detected in fractional ppb concentrations in some samples. Samples SW-03, SW-03-D, SW-10
and SW-11 all showed no detectable contaminant levels.

Detectable pesticide concentrations were found in the two upstream sample locations of the
northern drainage ditch (SW-01 and SW-12). SW-12 showed the presence of endosulfan n
and SW-01 showed heptachlor epoxide and gamma-chlordane. The samples taken between
these locations and the confluence at stream IB were non-detect.

The samples taken along stream IB all showed pesticide contaminants at very low levels. SW-
02 at the upstream site boundary line had both 4,4-DDE and 4,4'-DDT detected. Samples
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SW-05 and SW-06 were taken further downstream and showed the presence of mostly
different pesticides. SW-05 showed total lindane and heptachlor epoxide. SW-06 showed the
presence of total lindane, endosulfan I and 4.4'-DDT. The sample taken at the downstream
site boundary, SW-04, showed only total lindane presence. Some of these pesticide
contaminants may be migrating onsite from outside sources, such as the 4.4'-DDE and 4.4'-
DDT found at SW-02 and the heptachlor epoxide and gamma-chlordane found at SW-01.
However, no consistent pattern of pesticide concentrations were found in the surface waters.

The surface water sample analyses at locations SW-01, SW-02, SW-05 and SW-06 exceeded
the SWQC of N.J.A.C.-7:9B for one or more pesticides. SW-01 exceeded the SWQC for
heptachlor epoxide and gamma-chlordane. SW-02 exceeded the 4,4'-DDE and 4,4'-DDT
SWQC. SW-05 exceeded the SWQC for heptachlor epoxide, while SW-06 exceeded the
SWQC for 4,4'-DDT. No drinking water MCLs were exceeded. Locations SW-04 and SW-
12 had contaminant levels below both the SWQC maximum concentrations and drinking water
MCLs.

4.3.2.4 Metals/Cyanide

Round One (October 1992)

The results of the Round One sampling data exhibit varying concentrations from one sample to
the next, with SW-07 and SW-08 generally having the highest metals concentrations. No
samples exceeded the SWQC maximum concentration or drinking water MCL for cyanide.
All the sample analyses were below the ARARs for barium, chromium, copper, nickel,
selenium, sodium and zinc. The concentrations of antimony, beryllium, silver, thallium and
cyanide were below detectable limits for all samples.

Calcium, cobalt, magnesium, potassium and vanadium have no applicable SWQC or drinking
water MCLs. The concentration ranges in the round one samples are summarized below.
Calcium ranged from 16,900 ppb to 42,100 ppb, cobalt ranged between non-detect and 13.30
ppb, magnesium ranged from 4240 ppb to 9740 ppb, potassium ranged from 1150 ppb to 4790
ppb and vanadium ranged between non-detect and 34.50 ppb.

Surface water samples SW-02, SW-03 and SW-03-D exceeded the SWQC for lead and
manganese and the drinking water MCL for aluminum, iron and manganese. SW-04 exceeded
the drinking water MCL for manganese only. This may indicate that surface water leaving the
Chemsol site has concentrations of metal contaminants which are low. SW-05 exceeded the
SWQC maximum concentration for manganese only; however, this sample also exceeded the
drinking water MCLs for aluminum, iron and manganese. The next sample downstream, SW-
06, showed similar results. This sample exceeded the SWQC maximum concentration for
manganese and the drinking water MCLs for iron and manganese. All these contaminants are
secondary or aesthetic standards.
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Sample SW-07 exceeded the SWQC maximum concentration for arsenic, lead, manganese and
mercury as well as the drinking water MCLs for aluminum, cadmium, iron, lead and
manganese. The cadmium and lead drinking water concentrations are considered primary
MCLs. Sample SW-08 had concentrations which exceeded the SWQC for arsenic, lead and
manganese and the drinking water MCLs for aluminum, iron and manganese. Sample SW-09
had concentrations which exceeded the SWQC for lead and mercury, in addition to the
drinking water MCL for aluminum.

Round Two (February 1993)

The Round Two surface water sample analyses vary slightly from one sample to another and
also from the results of Round One. Sample SW-02 generally had the highest contaminant
concentrations. No samples exceeded the SWQC/MCLs for cyanide and all the sample
analyses were below the SWQC maximum concentrations and drinking water MCLs for
barium, beryllium, chromium, copper, mercury, nickel, sodium and zinc. In addition, the
concentrations of all samples were below detectable limits for antimony, cadmium, selenium,
silver, thallium and cyanide.

The sample concentration ranges for the metals which have no applicable SWQC/MCLs are
summarized in the following text. Calcium concentrations in the round two samples ranged
from 12,900 ppb to 47,800 ppb. Cobalt levels ranged between non-detect and 8.2 ppb.
Magnesium concentrations ranged from 4260 ppb to 11,900 ppb. Potassium concentrations
ranged from 530 ppb to 16,700 ppb. The levels of vanadium ranged between non-detect and
31.6 ppb.

Surface water samples SW-03, SW-03-D and SW-11 did not exceed any metals or cyanide
SWQC/MCLs. SW-01 and SW-02 showed concentrations which exceeded the SWQC for
arsenic, lead and manganese, plus the drinking water MCLs for aluminum, iron, lead and
manganese. Sample SW-12 also had SWQC maximum concentration exceedances for arsenic,
lead and manganese. SW-12 exceeded the drinking water MCL for aluminum, iron and
manganese. SW-04 showed metals concentration exceedances of the SWQC for manganese
?nd of the drinking water MCLs for iron and manganese. These sample results might indicate
that lead, arsenic and aluminum is migrating onsite from other sources, but not leaving the site
in the surface water stream IB.

Samples from location SW-05 and SW-06 show a decrease in contaminant levels along stream
IB from the point of entry onto the site. SW-05 and SW-06 showed contaminant levels in
exceedance of the SWQC for manganese and the drinking water MCL for aluminum, iron and
manganese. SW-06 also had a slight exceedance of the SWQC level for lead. Similarly, the
surface water sample along the northern drainage ditch showed a decrease in contamination.
SW-10 metals concentrations exceeded the SWQC for lead and manganese and the drinking
water MCL for aluminum, iron and manganese. As stated above, SW-03, SW-03-D and SW-
11 were below all SWQC/MCLs. The round two data seems to indicate that the site is not
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adding metals or cyanide contaminants to the surface streams.

4.4 SOILS

Existing Soil Contamination Prior to CDM Federal's RI

An unknown quantity of organic and inorganic chemicals were processed at the Chemsol site
during the 1950's and 1960's. Many spills occurred on the site during the period that the site
was active. In addition, several fires and explosions at the site have been documented. The
site appears to have reached its peak activity during the years 1961-1963. In all available
aerial photographs, Lot 1A outside of Lot IB appears undisturbed with wooded and shrub
vegetation. However, Lot IB is nearly completely cleared and heavily used west of Stream
IB. Figure 4-1 is a schematic representation of the past activities at the site based on historic
aerial photographs. A small clearing is seen in a circular pattern at the northeast corner within
Lot IB and an apparent impoundment is seen at the southeast comer of Lot IB. Additional
areas of standing liquid and mounded materials are found to the east and north of the fenced
area. The areas of standing liquid may have been low points topographically and may have
been a point for recharge to the overburden. Additionally, several areas of mounded material
are found in the southwest corner of Lot IB and west of the fence. The remainder of Lot IB
is nearly 80 percent covered with drums, tanks, and mounded materials. Based on the EPIC
photos, it has been determined that the eastern 2/3 portion of Lot IB should be considered a
probable source of contaminants, via residuals that remain in the site soils due to past activities
at the site.

Data from previous investigations indicate that PCBs, VOCs, SVOCs and metals are present in
the soil. Based on the analysis of the EPIC photographs, it is probable that the compounds in
the site soil are residual contaminants remaining from the former chemical reprocessing
operations. The areas where the highest levels of contaminants are found correlate to those
areas where past activities most frequently occurred. A detailed discussion of past sampling is
provided in the following paragraphs.

Patterson initiated soil sampling activities in 1980. Thirteen soil samples were collected from
within Lot IB and analyzed for PCBs. NJDEP collected split samples of the soil for PCB
analysis. Patterson detected PCBs in 10 out of the 13 samples collected. Patterson's data
ranged from non-detect to 16 mg/kg. The samples collected by the NJDEP had concentrations
ranging from non-detect to 50 mg/kg. PCB contamination was found in the deepest samples
collected (30 inches). PCBs above 1 ppm were found consistently in which is now the fenced
portion (center) of the site.

Lancy conducted a more extensive sampling program in 1985. Eighteen of the twenty four
locations sampled indicated PCB concentrations greater than 1 mg/kg. PCB concentrations
were found as high as 300 mg/kg in the eastern half of Lot IB.

October 16. 1996 4-17



AGES collected additional soil sampling for PCB analysis in 1987. Samples were collected
from four intervals: 0-6 inches, 6-12 inches, 12-18 inches and 18-24 inches. PCB
concentrations ranged from non-detect to 351 mg/kg. In 1987, a fence was erected around the
area in Lot IB believed to be the most highly contaminated. Based on their 1987 sampling
results, AGES began removing soils which were determined to have PCB concentrations
greater than 1 mg/kg. During the soil removal activities in the summer of 1988, buried waste
was found and was also excavated and removed by BES Environmental Specialists. The
buried waste was described as drums, bottles, jars, cans and wood. In total, approximately
7,900 cubic yards of soil and buried waste were removed from the site. A summary of the
removal activities is in HLA's document titled Third Revision to the Work Plan for the
Characterization of the Unsaturated Zone and Confirmation of Removal of Buried Wastes and
Contaminated Soils. July 1990. Exact depths and locations of soil removal were not provided
in the HLA document. A bucket loader was used to scrape surface soils to "pre-determined"
depths from 6 to 24 inches below grade. A second phase of sampling indicated that
contaminated areas remained. These areas were excavated an additional 6 inches. In the areas
where buried wastes were found, excavations generally terminated at the bedrock surface
(HLA 1990). The berms on the northern and eastern portions of the site were also sampled.
Soils with PCB concentrations greater than 1 mg/kg were reported to have been excavated,
presumably to bedrock, although the depth was not described.

Post-excavation sampling conducted by AGES, consisting of test pits, grab samples and
composite soil scrapings from areas as large as 100 square feet, demonstrated that
contaminated soil remained on-site. The intent of post-excavation sampling was to determine
residua] PCB levels in the soils. The post-excavation data presented in Appendix C of HLA's
document, however, include samples taken from stockpiled soils as well as samples from
newly exposed, un-excavated soils. Many post-excavation samples from unexcavated soils
showed PCB concentrations in excess of 1 mg/kg. HLA does not indicate that any additional
soil removal was conducted in the areas where post-excavation samples revealed PCB
concentrations greater than 1 mg/kg.

Significantly less data has been collected by previous consultants regarding soil contamination
with VOCs. VOCs were detected in three out of five samples collected from Lot IB by Lancy
in 1983. Compounds detected included benzene, ethylbenzene, toluene, xylene,
trichloroethene, tetrachloroethene and chlorobenzene. The contaminated soils were found in
the vicinity of well C-l. Additional VOC data were collected by AGES during pre-excavation
sampling. Volatile compounds were detected in five of the 14 samples collected from 11
locations. All samples containing VOCs were from locations within the fenced area and were
typically collected from a depth of six to twelve inches. Contaminants included benzene,
tetrachloroethene, ethyl benzene, chlorobenzene, 1,1-dichlorobenzene and 1,4-dichloroben-
zene. The samples which contained the highest concentration of volatiles were found in
locations shown to have PCB concentrations exceeding 1 mg/kg. Sixteen samples were also
collected for VOC analysis during the second phase of AGES sampling. No VOCs were
detected. The results of VOC analysis are provided in Appendix B of the RI/FS Work Plan.
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The only metals data available are the EP Toxicity results performed on excavated soils. Seven
composite samples were collected from the stockpiled soils. Lead concentrations as high as
1126 mg/kg, barium concentrations as high as 127 mg/kg and arsenic concentrations as high as
726 mg/kg were detected.

An electromagnetic survey was conducted by HLA in November 1989 to determine potential
locations of buried metal at the site. Ten anomalies were discovered. Their locations are
shown in the RI/FS Work Plan. Test pits in these areas revealed sections of iron pipe and
resinous material in some areas. No underground storage tanks were found.

COM FEDERAL'S REMEDIAL INVESTIGATION

The soil investigations which were conducted for this RI study were described earlier in
Section 2.7. These investigations will be summarized below in the next two paragraphs prior
to their evaluation for determining the nature and extent of contamination in the overburden
soil.

The types of sampling analyses which were performed for the surface and subsurface soil
samples are listed in Tables 2-2 and 2-3 respectively, and their locations are shown in Figure
2-4. Three types of analyses were performed: PCB field screening, laboratory analyses for
Target Analyte List Inorganics/Target Compound List Organics (TAL/TCL), and laboratory
analyses for Toxicity Characteristic Leaching Procedure (TCLP). The TCL organics list
includes volatile organic compounds (VOCs), Semi-VOCs (SVOCs), and Pesticides/PCBs.

PCB field screening was performed on a total of 166 surface and subsurface samples from
unbiased and biased sampling locations (Groups B and C, respectively, in Table 2-1). Of
these 166 samples, 47 surface and subsurface samples were selected for laboratory analyses for
TAL/TCL (Group D in Table 2-1) along with 56 surface and subsurface samples from Group
A (Table 2-1), for a total of 103 TAL/TCL samples. Finally, eight subsurface samples (Group
E in Table 2-1) were analyzed for TCLP for hazardous waste determinations of soils for
toxicity characteristic.

The New Jersey Soil Cleanup Criteria (NJAC 7:26D) will be used for determining the nature
and extent of organics and inorganics contamination. The "soil cleanup criteria" which were
selected for this project and the rationale used in their selection, are discussed in Section 4.4.1.
It should be noted that these numerical criteria serve as a basis for comparison with analytical
sampling results. Actual cleanup will be determined based on several factors including the risk
assessment. The results of the PCB field screening will be presented and evaluated in Section
4.4.2.

The results of the TAL/TCL analyses will be presented in Section 4.4.3. Evaluations to be
performed in this section include comparison of TCL Pesticides/PCBs results with the PCB
field screening results of Section 4.4.2 for determining the correlation between them (i.e.,
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between field screening and laboratory results), and comparison of TAL inorgancis and
TCLorganics (VOCs, SVOCs, and Pesticides/PCBs) results with the NJ Cleanup Criteria
(Section 4.4.1) for determining the nature and extent of soils contamination possibly requiring
cleanup.

The TCLP results, which primarily impact potential disposal options for excavated soils, will
be discussed in Section 4.4.4. Finally the results of these evaluations pertaining to the nature
and extent of soils contamination possibly requiring cleanup are summarized in Section 4.4.5.

Contouring of Analytical Data for Soil and Ground water

The GEOSOFT Mapping and Processing System was used for contouring contaminant
concentrations in soil and groundwater. The GEOSOFT system provides three programs for
generating contours from raw data: BIGRID, RANGRID, and KRIGRID. BIGRID is
primarily designed for roughly parallel-line based data, and is inapplicable for randomly
distributed data, as well as for line data that is measured along orthogonal lines. Since the
Chemsol data are either predominantly randomly distributed (as in the case of groundwater) or
predominantly lattice-like (as in the case of soils), BIGRID is inapplicable to this site.

RANGRID is a program which generates contours by fitting a minimum-curvature, two-
dimensional surface to the raw XYZ data (where X and Y are location coordinates, and Z is
the variable to be contoured). RANGRID is ideal for sparsely sampled data and for Z-surfaces
which are expected to be smooth between data points.

KRIGRID is a program which generates contours by using a geostatistical interpolation method
called Kriging. In contouring, the variables of interest (e.g., contaminant concentrations,
aquifer transmissivity, etc.) are, often highly variable, functions of space. While the
variability is partially due to pure randomness in data measurements, it is also to a large extent
due to some correlation in the spatial distribution of the magnitudes of the variables. Kriging
performs a statistical analysis of such data and determines the most probable values at the grid
nodes, which are then contoured. KRIGRID, in addition to generating the expected contours,
?Jso generates error grids which provide an estimate of the confidence levels at each grid node.

The choice between using RANGRID and KRIGRID is based primarily on an understanding of
the nature of the data. RANGRID has the advantage that it is simpler to use and is faster than
KRIGRID. However, for geological/geochemical data which is statistical in nature, KRIGRID
(i.e., Kriging) is the preferred method of contouring. Sometimes KRIGRID is the only
method of choice because RANGRID may yield spurious results, the possibility of such
occurrences not always being evident in advance. Therefore, for this RI, KRIGRID was used
for contouring, except for those cases where it was verified that using RANGRID resulted in
acceptable contours. Specifically, KRIGRID and RANGRID were used as follows:
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Organics in groundwater — KRIGRID
Inorganics in groundwater — KRIGRID
Organics in soil — KRIGRID
Inorganics in soil — RANGRID, except for Cadmium in Subsurface soils

(KRIGRID used)

An important step in Kriging is the selection of an appropriate and reasonable function for the
variogram that reasonably conforms to the variogram which is calculated from the sampling
data (KRIGRID uses the selected model variogram and not the variogram calculated from the
data for gridding calculations). A variogram is a function which shows the expected increase
in variability of the variable under study (e.g., concentration) as the pair-wise distance
between data points increases, and is the opposite of a correlation function (i.e., a low
variogram value indicates high correlation, and vice versa). Because of the limited number of
data points available and the large distances between points, the calculated variograms for the
contoured data contained significant noise; hence, it was not always possible to select an
appropriate function for the variogram which closely resembled the calculated function.
Therefore, the following general approach was taken:

• For contaminants (organics and inorganics) in groundwater, the Power Model, for
which the variogram increases in value indefinitely with pair-wise distance between
data points, was used. This is based on the rationale that contamination is foreign to
groundwater and, therefore, when distances are measured between points with the site
as an anchor, the correlation between concentration data must decrease indefinitely as
one moves outward from the site.

• For contaminants (primarily organics) in soil, the Spherical Model, for which the
variogram approaches a Sill (an upper limit) as the pair-wise distance between data
points increases indefinitely, was used. This is based on the rationale that, unlike the
case for groundwater where contaminants can travel outward from a plume source
resulting in decreased concentrations and increased variability in sampled data with
distance, the lateral mobility of contaminants in soils is typically very limited. Thus,
soils contamination is localized in nature, which implies that beyond a certain
distance(s) from the contamination source(s), no question of variability in sampled data
should arise because, to begin with, no contamination will be detected beyond those
distances. Therefore, the Spherical Model was selected for contouring contaminants in
soils.

Within the above two rules, variograms which have the shapes, slopes, and magnitudes (as
appropriate) which result in the least standard deviations (which are the root mean square
differences between the selected variogram model and the observed variogram) were selected
for contouring calculations.

As was mentioned earlier, KRIGRID generates error grids in addition to the expected
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contours. These error grids, which are also included in Appendices T and U along with the
contour plots, represent one standard deviation values, i.e., they contain the standard
deviations of the estimated variable at each node. From statistical theory, the confidence level
that the estimated contour plot is correct to within ± 1 standard deviation is approximately
68 %, and the confidence level that it is correct to within ± 2 standard deviations is 95 %. It
may be observed from the error plots that the standard deviation is smallest where sampling
data is available, as expected.

For inorganics in soil, the simpler RANGRID was used because it yielded reasonable results
owing to the uniformity of sampling data. The exception to this rule was cadmium in
subsurface soil, which required Kriging, because RANGRID incorrectly predicted three low
level detects, even though the data had only two detects.

4.4.1 SOIL CLEANUP CRITERIA

The Revised New Jersey Soil Cleanup Criteria, dated March 5, 1994 (NJDEP, 1994), and the
associated proposed regulations, NJAC 7:26D, dated February 3, 1992 (NJDEP, 1992), were
reviewed for comparison with the analytical results for the Chemsol site.

Per the proposed regulations, different rules apply to surface and subsurface soils. These
regulations consider Surface soils to be those which are up to two feet deep and Subsurface
soils to be those which are deeper than two feet down to the water table.

For Surface soils, different generic soil cleanup criteria were provided in the regulations for
Residential (more conservative criteria) and non-Residential use. The Residential (Direct
Contact) Surface Soil Cleanup Criteria are based upon the protection of toddlers (the most
sensitive human group) present 24 hours a day. Compliance with these criteria will allow for
unrestricted future use of the contaminated site. Since the Chemsol site was re-zoned from
industrial to residential in 1978, the Residential (Direct Contact) Surface Soil Cleanup Criteria
are considered to be operative for the RI.

For the subsurface soils, generic soil cleanup criteria were provided in the regulations based
upon the protection of groundwater quality and the intended uses of the groundwater in a
particular area. Thus, the Impact to Groundwater Soil Cleanup Criteria were assumed to
likewise be operative for this RI.

It should be noted that the surface soils are a potential source of contamination to the
subsurface and groundwater. Therefore, in addition to being impacted by considerations of
protection of humans through direct contact, the surface soils are also impacted by
considerations of protection of groundwater.

RI soils data have been compared to the cleanup criteria using two methods. The first method
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is described below:

• Surface Soils (Top Two Feet of Soils^

For any given detected contaminant (in the surface soils), the "Residential Direct
Contact Soil Cleanup Criterion" specified in the regulations was selected as the
cleanup criterion for the purposes of this RI unless the "Impact to Groundwater Soil
Cleanup Criterion" was more conservative (i.e., of lower concentration), in which
case the latter was selected instead as the cleanup criterion for this RI.

If, for any given detected contaminant, only one of these two criteria is assigned a
value in the regulations, then that available value is chosen as the cleanup criterion.

If, for any given detected contaminant, neither one of these two criteria is assigned a
value in the regulations, then that contaminant is not included in the evaluations for
determining the nature and extent of soils which may require cleanup.

• Subsurface Soils (Peeper than Two Feet)

For any given detected contaminant (in the subsurface soils), the "Impact to
Groundwater Soil Cleanup Criterion" given in the regulations was used as the cleanup
criterion for this RI.

If, for any given detected contaminant, a value is not assigned in the regulations for
the "Impact to Groundwater Soil Cleanup Criterion," then that contaminant is not
included in the evaluations for determining the nature and extent of soils which may
require cleanup.

Per regulations, the "Impact to Groundwater Soil Cleanup Criteria" for inorganics are
decided on a site-specific basis. Therefore, for the purposes of this RI, the cleanup
criteria which were selected for inorganics in surface soils (Residential Direct Contact
values) are also adopted for the subsurface soils.

• For both Surface and Subsurface Soils

Per the regulations, (i) total organic contaminants, including total petroleum
hydrocarbons, shall not exceed 10,000 mg/kg; (ii) when total volatile organic
contaminants are greater than or equal to 1,000 mg/kg, the cleanup criterion for total
volatile organic contaminants shall be 1,000 mg/kg, except as provided in (iii) below;
(iii) when total volatile organic contaminants are present at concentrations greater than
100 mg/kg, but less than 1,000 mg/kg, the cleanup criterion shall be based on an
evaluation of actual and potential impacts to any subsurface structures.

October 16. 1996 4-23



The second method, which is presented in Appendix W, analyzes the soils data based on the
approach currently used by the NJDEP. In this approach, the entire soil column is compared
on a contaminant-by-contaminant basis with the more stringent of either the Residential Direct
Contact or the Impact to Ground water cleanup criteria. Where there are exceedances, the
method of compliance averaging is used to determine whether there is in fact compliance with
the cleanup criteria.

4.4.2 PCB FIELD SCREENING RESULTS

The PCB field screening results are presented in Tables 4-5 and 4-6 for surface and subsurface
soil samples, respectively, and are shown in Figure 4-2. Of the 166 surface and subsurface
samples which were screened for PCBs from 83 boring locations, the following were the
frequencies of the various concentration levels:

• Surface (no PCBs) & Subsurface (no PCBs) - 48 locations
• Surface (1 to 5 ppm) & Subsurface (1 to 5 ppm) - 2 locations
• Surface (> 5 ppm) & Subsurface (1 to 5 ppm) - 2 locations
• Surface (1 to 5 ppm) & Subsurface (>5 ppm) - 1 locations
• Surface (> 5 ppm) & Subsurface (> 5 ppm) - 6 locations
• Surface (no PCBs) & Subsurface (1 to 5 ppm) - 1 locations
• Surface (1 to 5 ppm) & Subsurface (no PCBs) - 8 locations
• Surface (no PCBs) & Subsurface (> 5 ppm) - 1 locations
• Surface (> 5 ppm) & Subsurface (no PCBs) - 14 locations

Total 83 locations

It is evident from Figure 4-2 that the 35 hits (defined here as greater than 1 ppm either in the
surface or in the subsurface samples) are located primarily in the eastern half of Lot IB, where
they are fairly widespread. However, borings with no PCB screening detections are
interspersed among the hits locations, suggesting that PCB contamination may not be uniform
in this area. A handful of hits were located in the western half of Lot IB. Only three hits
were located in Lot 1A - all along the length of Stream IB, with one adjacent to the eastern
boundary of Lot IB and the other two near the intersection of Northern Ditch and Stream IB.

As was discussed before, laboratory analyses were performed for TCL organics, which
includes analyses for Pesticides/PCBs, at the boring locations given in Tables 2-2 and 2-3.
The correlation between the PCB field screening and laboratory results can thus be examined
for all samples for which both of these analyses were performed. This relationship will be
studied in Section 4.4.3.1, where the laboratory results for TCL Pesticides/PCBs will be
presented and discussed.
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4.4.3 TAL/TCL ANALYTICAL RESULTS

The surface and subsurface soil samples which were analyzed for TAL inorganics and TCL
organics (VOCs, SVOCs, and Pesticides/PCBs) are indicated in Tables 2-2 and 2-3, and their
locations are shown in Figure 2-4. Copies of the CLP laboratory data sheets (Form Ones) of
these results are included in Appendix K. The Form One results are summarized in the EDM
Data Tables which are included in Appendix S. A more concise summary of these EDM Data
tables, containing only those TAL/TCL compounds which were detected in at least one among
all surface and subsurface samples, are included in Appendix S-1D. (These tables of detected
compounds will hereafter be referred to as "hits tables.") Also, in these hits tables (Appendix
S-1D) the detected concentrations are compared with the New Jersey Soil Cleanup Criteria
(which were selected based on the first approach described in Section 4.4.1) and those samples
which equal or exceed the cleanup criteria are identified.

4.4.3.1 TCL Pesticides/PCBs

Based on the analytical results given in Appendix S, the total concentrations of TCL Aroclors
(PCBs) and TCL Pesticides/PCBs in surface and subsurface samples are summarized in Tables
4-5 and 4-6, respectively. In Tables 4-5 and 4-6, comparing the PCB field screening results
with total TCL Aroclors (PCBs) results for samples for which both analyses were conducted,
reasonable correlation can be seen between the two types of analyses, i.e., samples with less
than 1 ppm or greater than 5 ppm from PCB Field Screening generally tend to exhibit less than
1 ppm or greater than 5 ppm from total TCL Aroclors (PCBs) analyses, respectively.
Exceptions to this general rule mainly involve samples exhibiting results in the moderate (1-5
ppm range.

Comparing (in Tables 4-5 and 4-6) the total TCL Aroclors (PCBs) results with total TCL
Pesticides/PCBs results (which include pesticides as well as PCBs), the correlation was near
perfect, with one notable exception: in subsurface sample SB-74 (Table 4-6), the total Aroclors
(PCBs) result was less than 1 ppm whereas the total Pesticides/PCBs result was > 5 ppm.

From the above evaluations, the following two conclusions may be reached:

• Reasonable correlation exists between the field screening and laboratory results for
PCBs, and thus both sets of results could be used for estimating the nature and extent
of contamination for PCBs, and

• With one notable exception (Subsurface sample SB74-02), the TCL Pesticides/PCBs
contamination is primarily due to PCBs. In the case of SB74-02, the TCL
Pesticides/PCBs contamination is due to pesticides (primarily Toxaphene).

Contours of total TCL Aroclors (PCBs) in the surface and subsurface soils are included in
Appendix U. The contouring methods were discussed in Section 4-4. These color figures
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show that for the surface soils the highest concentrations of PCBs are centered around soil
boring locations SB-75 and SB-43; whereas, for the subsurface soils, the highest
concentrations of PCBs are centered around soil boring locations SB-16 and SB-76. Surface
and subsurface soil samples exceeding the New Jersey Soil Cleanup Criteria (Appendix S-1D)
for TCL organics (including TCL Pesticides/PCBs) are summarized in Tables 4-7 and 4-8,
respectively. It can be seen from Table 4-7 that at least one of the following compounds:

Aledrin; Dieldrin, 4,4'-DDE; Toxaphene; and Aroclors 1248, 1254, and 1260 (PCBs)
were above the New Jersey Soil Cleanup Criteria (for TCL Pesticides/PCBs) for Surface
Samples SB-04-01, SB-09-01, SB-10-01, SB-14-01, SB-15-01, SB-16-01, SB-17-01, SB-
38-01, SB-39-01, SB-43-01, SB-46-01, SB-73-01, SB-74-01, and SB-75-01 (total 14
locations). Of these, SB-75-01 exhibited the highest total TCL Pesticides/PCBs
concentration of approximately 540 ppm. These locations are also shown in Figure 4-3.

4.4.3.2 TCL Volatile Organic Compounds

Contours of total TCL VOCs in the surface and subsurface soils are included in Appendix U.
The contouring methods were discussed in Section 4.4. These color figures show that for the
surface soils the highest concentrations of total TCL VOCs are centered around soil boring
locations SB-16 and SB-43; whereas, for the subsurface soils, the highest concentrations of
total TCL VOCs are centered around soil boring locations SB-75 and SB-76. Surface and
subsurface soil samples exceeding the New Jersey Soil Cleanup Criteria (Appendix S-1D) for
TCL Organics (including TCL VOCs) are summarized in Tables 4-7 and 4-8 respectively. It
can be seen from these tables that at least one of the following compounds:

Carbon tetrachloride; trichloroethene; tetrachloroethene; 1,1,2,2-tetrachloroethane;
chlorobenzene; and xylenes (total)

were above the New Jersey Soil Cleanup Criteria for surface samples SB 10-01, SB 16-01,
SB43-01, and SB46-01 (total four locations) and subsurface samples SB74-02 and SB76-02
(total two locations). Of these, SB43-01 exhibited the total TCL VOCs concentration at 508.5
ppm. These locations are also shown in Figure 4-3.

4.4.3.3 TCL Semi-Volatile Organic Compounds

Surface and subsurface soil samples exceeding the New Jersey Soil Cleanup Criteria
(Appendix S-1D) for TCL Organics (including TCL SVOCs) are summarized in Tables 4-7
and 4-8, respectively. It can be seen from Table 4-7 that one surface sample, SB43-01,
exceeds the New Jersey Cleanup Criteria for one compound: Bis (2-ethylhexyl) phthalate. The
total TCL SVOC concentration at this sample was approximately 100 ppm. From Table 4-8,
it is evident that no subsurface samples equal or exceed the New Jersey Cleanup Criteria for
TCL SVOCs.
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4.4.3.4 Total TCL VOCS and TCL Organic*

All samples which equaled or exceeded the New Jersey Cleanup Criteria for any of the TCL
Organics (VOCs, SVOCs, or Pesticides/PCBs), i.e., all samples included in Tables 4-7 and 4-
8, are compared to the New Jersey Cleanup Criteria for total VOCs and total organics.

From Tables 4-7 and 4-8, it is evident that no surface or subsurface samples exceed the limit
of 10,000 ppm for total organics (including petroleum hydrocarbons). The highest detected
total organics concentration of approximately 671 ppm occurred in surface sample SB43-01.

From Tables 4-7 and 4-8, for total TCL VOCs no surface or subsurface samples exceeded the
1,000 ppm limit. (If the 1,000 ppm limit was exceeded in any samples, the cleanup criteria
would be specified at 1,000 ppm for those samples.) The New Jersey Cleanup Criteria state
that when the total TCL VOCs are above 100 ppm but below 1,000 ppm, their cleanup
standard shall be based on an evaluation of actual and potential impacts to any subsurface
structures. Two surface samples, SB16-01 and SB43-01 and one subsurface sample, SB76-02,
have total TCL VOCs concentrations within the 100 ppm to 1,000 ppm range (approximately
203 ppm, 508.5 ppm and 116 ppm, respectively).

4.4.3.5 TAT. Inorganics

As was discussed before in Section 4.4.1, per New Jersey regulations pertaining to soils
cleanup (NJAC 7:26D), the "Impact to Groundwater Soil Cleanup Criteria" for inorganics are
decided on a site-specific basis. Therefore, for the purposes of this RI, the cleanup criteria
which were selected for inorganics in surface soils (Residential Direct Contact values) are also
adopted for the subsurface soils. The analytical inorganics results are compared with the
above criteria (Residential Direct Contact values) in Appendix S-1D.

Unlike organics contamination, inorganics occur naturally in the soils, and exhibit natural
variability in concentrations from region to region, locality to locality, and site to site. This
must be considered when reaching conclusions regarding the nature and extent of inorganics
contamination. Appendix W provides an assessment of inorganic soil contamination at this
site.

Additionally, please note that surface and subsurface concentration contours for aluminum,
iron, manganese, and cadmium are included in Appendix U. Soil concentration contours were
generated for these parameters to study their relation to concentrations found in the
groundwater (i.e., to study whether the soils are acting as sources to groundwater
contamination by these parameters). These issues are discussed in Section 4.5.1.
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4.4.4 TCLP ANALYTICAL RESULTS

Eight subsurface samples (SB-11-02, SB-29-02, SB45-02, SB-50-02, SB67-02, SB68-02, SB-
78-02, and SB83-02), which were collected evenly from Lot IB, were analyzed for TCLP
(Section 2.7.1 and Table 2-1). The results were compared with the hazardous waste
regulatory levels for toxicity characteristic (40 CFR 261.24). From this comparison, all eight
(8) samples were identified as being non-hazardous for the toxicity characteristic.

4.4.5 SUMMARY OF SOILS ANALYSES

The analyses performed in this section and in Appendix W can be summarized as follows:

A. TCL Pesticides/PCB contamination consists primarily of PCBs;

B. PCB Field Screening results are reasonably well correlated with laboratory results;

C. The following compounds exceeded the more stringent of either the Residential Direct
Contact Cleanup Criteria or the Impact to Groundwater Cleanup Criteria: Carbon
Tetrachloride; Trichloroethylene; Xylenes; Copper; Tetrachloroethylene; 1,1,2,2-
Tetrachloroethane; Bis(2-ethylhexyl)phthalate; 1,2-Dichloroethene; Aldrin; Cadmium;
PCBs; Anthracene; Chlorobenzene; Antimony; Zinc; 4,4'-DDE; Toxaphene; Barium;
Dieldrin; Lead; and Beryllium.

D. Of the compounds identified in Item C, application of the principle of compliance
averaging results in the averages for the following compounds being less than either the
Residential Direct Contact or the Impact to Groundwater Cleanup Criteria: Carbon
Tetrachloride; 1,1,2,2-Tetrachloroethane; Bis(2-ethylhexyl)phthalate; 1,2-Dichloroethene;
Chlorobenzene; Antimony; Zinc; 4,4'-DDE; Copper; Tetrachloroethylene; Anthracene;
Xylenes; and Barium.

E. In general, PCBs are co-located with other compounds (such as Dieldrin, Aldrin,
Cadmium, and Trichloroethylene).

F. None of the eight TCLP samples were considered hazardous for the toxicity characteristic.

4.5 GROUNDWATER

EXISTING GROUNDWATER CONTAMINATION PRIOR TO CDM FEDERAL'S RI

The groundwater quality at and in the vicinity of the Chemsol site has been investigated for
almost twelve years. Available data from both the on-site and off-site wells have been
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tabulated (Appendix A of the RI/FS Work Plan). The following paragraphs provide a
summary of past groundwater monitoring activities. Events are discussed chronologically for
clarity. These data have then been used to assess trends in water quality with time and vertical
and horizontal variations in water quality. There were 45 wells at the site in June 1992.

In June and July of 1980, NJDEP sampled wells tapping the bedrock aquifer in the vicinity of
the Chemsol site. This included private wells in the vicinity of the site, which are generally
open from 50 to 150 feet below ground surface (BGS), and the two industrial wells located
immediately south of the site, which are open to more than 300 feet BGS. Figure 2-7 provides
the location of Residential Wells in the vicinity of Chemsol. All of the wells west of the site
and most of the wells east of the site contained at least one contaminant at a concentration near
the detection limit. These wells are not believed to be downgradient. An industrial well on
South Clinton Street (east of the site), contained 116 ug/1 tetrachloroethene and 3160 ug/1
trichloroethene. Three wells south of the site contained VOCs at concentrations near the
detection limit. One of the industrial wells located immediately south of the site contained
2,751 ug/I methylene chloride and elevated levels of several other compounds. In addition,
one of the residential wells, located on Franklin Street in the Nova Ukraine area (located
approximately 1000 feet south of the site), contained 44 ug/1 tetrachloroethene.

In July 1980, Patterson sampled the former Chemsol production well (C-2), open to 305 feet
in the bedrock. (This sampling was repeated by the NJDEP in November 1980.) VOCs and
SVOCs were detected at several orders of magnitude higher than in the private wells.
Pesticides and PCBs were analyzed for but were not detected.

In 1980, Patterson installed the eight MW-series wells (MW-1 through MW-8) in the formerly
active center of the site. The wells were open through both the perched zone and the water
table aquifer (from 5-80 feet). Seven of the wells (MW-1 through MW-7) were sampled
between June and December 1980. The groundwater from all MW wells was contaminated
with VOCs similar to those detected in C-2; however, the majority of the wells contained
higher concentrations than found in C-2. It appears that most wells were contaminated with
SVOCs. In general, contaminant levels were very high in the center of the site. Distribution
of contaminants appeared to decrease to the southeast. Two of the seven wells were
contaminated with pesticides; PCBs were detected in only one well (MW-2), which contained
770 ug/1. The NJDEP split those samples collected in December. Patterson prepared a
comparison of the analytical data which indicated that the majority of analyses conducted by
the NJDEP had higher contaminant concentrations than the analyses by Patterson.

In August and October 1983, Lancy sampled selected MW-series wells for VOC analysis. The
samples collected in August were of stagnant well water and were intended to be used for a
treatability study. Well C-2 was re-sampled in November. Generally, the analytical results
confirmed the suite of VOCs detected during December 1980. Concentrations of most
individual parameters in the wells varied by more than an order of magnitude from the earlier
sampling; however, the variation was not consistently higher or lower and may be a result of
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differences in the sampling and analytical procedures. Although well C-2 was reportedly
sealed at some time after October 1983, the sealing of this well was "reversed'' and C-2 was
completed as a monitoring well by CDM Federal (See Section 2.8.1.2).

In November 1983, Lancy cored a test boring to 315 feet below grade in the location that is
now well C-l. Using a dual packer assembly, they pressure tested 10-foot intervals to
determine the variability in the permeability of the bedrock with depth. Each zone was then
pumped and, if sufficient water was removed, a groundwater sample was collected and
analyzed for VOCs. Total concentrations of primary contaminants remained fairly consistent
(about 50,000 ug/1) to 270 feet below grade, although the concentration of individual
parameters varied. If the packers did not completely seal the borehole, detected contaminants
may have been pumped from other parts of the well. Below 270 feet, to the total tested depth
of 300 feet, the total concentration of the indicator parameters was less than 10 ug/1.
Contaminants were similar to those detected previously in the MW wells. Seven feet of steel
casing was reportedly added to complete the boring as a well (C-l). The depth of the casing in
well C-l was confirmed during the RI.

In 1984 and 1985, 26 wells were installed at the site by Lancy. The new wells were designed
to monitor the perched zone (the OW-series wells) and the water table (the TW-series wells).
Eight TW-series wells were installed and sampled by Lancy in August 1984 (TW-1 through -
8). Five additional TW-series (TW-9 through -13) wells were installed around the site
perimeter; these and the other eight TW-series wells were sampled in August 1985.

In December 1985, two more TW-series wells were installed and sampled (TW-14 and -15).
The NJDEP split some or all of the samples collected in 1984 and 1985. All samples were
analyzed for VOCs; the detected parameters were similar to those previously detected in the
MW-series wells. Wells located near the center of the site (TW-5) were the most highly
contaminated; individual compounds were frequently detected above 1,000 ug/1. Total
concentrations of primary contaminants ranged from 216 (TW-9 in the southeast corner of Lot
IB) to 396,400 (TW-5 in the center of the site) ug/1. At the upgradient northern and eastern
site perimeters, no contaminants were detected above detection levels. Contaminants were
detected in wells at the western and southern site perimeter, except at TW-14, which is off-site
to the southwest. Total concentrations of primary contaminants in perimeter wells were less
than about 200 ug/1. The concentrations of individual contaminants and total concentrations of
primary contaminants remained fairly consistent in wells that were sampled in both 1984 and
1985.

As expected, very high concentrations of contaminants were observed in the northeast corner
of Lot IB. Historical site operations and the groundwater flow pattern are factors that will
contribute to contaminant distribution. Since the concentrations of organics in the soil were
generally lower than the concentrations in the groundwater, it is possible that contaminants
were either flushed from the soil to the groundwater (through infiltration of water from the
surface) or through some other method (such as a possible injection of contaminated materials

October 16. 19% 4-30

CHM G01 1064



directly into the subsurface).

In December 1985, the two industrial wells and a private well south of the site were sampled
by Lancy (samples were again split with NJDEP). Only the industrial wells contained
contaminants. Total concencentrations of primary contaminants were 1,054 and 1,603 ug/1.
In addition, the wells contained up to 2,000 ug/1 tetrachloroethene (PCE), which is similar to
the concentration (2,751 ug/1) detected in 1980.

Well C-l was permanently sealed below approximately 133 feet below grade in either late
1986 or early 1987. It is reported that in July 1987, AGES conducted a 72-hour pumping test
on C-l above 133 feet BGS. During the pumping test, water quality samples were obtained to
investigate variability in the concentrations of VOCs with time. Total concentration of primary
contaminants remained fairly consistent (about 30,000 ug/1) during the test duration although
the concentration of individual parameters varied.

In 1988, AGES installed eight bedrock wells (DMW-series) to monitor ground water quality in
two zones beneath the TW wells. The wells were installed in clusters with existing TW-wells
around the center of the site and were open from either 200-250 feet or 300-325 feet BGS.
Each DMW well was sampled twice between January and June 1988 and the ground water
analyzed for VOCs. The detected parameters were similar to those detected in previously
installed wells. However, total concentrations of primary contaminants generally decreased an
order of magnitude in each successively deeper well, though this trend was not consistent in
wells in clusters at TW-4 and TW-9.

In October 1988, samples were collected in five of seven OW wells (perched zone) by AGES
for VOC analysis. These were the first reported water quality data for these wells. The suite
of compounds identified was similar to that previously detected in other site wells. However,
total concentrations of primary contaminants ranged from below detection levels to 460 ug/1,
which is lower than in water table (TW) wells.

In December 1988, selected TW wells were resampled by AGES. In most, the parameters and
concentrations detected were consistent with the results of the 1984 and 1985 sampling.
However, the total concentration of primary contaminants in TW-3 was approximately 1700
ug/1, which is three orders of magnitude higher than previously detected. This well is located
at the northwestern site edge. The results indicate that some of the primary contaminants may
be emanating from a (secondary) off-site source. Alternatively, the increase could be a
function of release of contaminants from soils due to high activity (numerous excavations were
conducted during 1988) or of variability in analytical precision and accuracy.

In August 1989, private wells in the site vicinity were sampled for VOCs by NJDEP. HLA
and the Middlesex County Health Department also sampled residential wells in January 1990.
All but one of the wells were located in the Nova Ukraine area; however, only three of the
wells had been sampled previously. Of these, only one sample indicated concentrations

October 16, 19% 4-31



significantly above detection levels. The concentration of PCE in this well increased an order
of magnitude from 1980 to 1989/1990. The majority of the remaining wells contained no
VOCs or contained PCE at concentrations near the detection levels (though at times exceeding
the MCL). Well samples from three residences on Franklin Street and a residence on St.
Michael Street contained up to 310 ug/1 PCE.

Non-contact cooling water effluent fed by the industrial wells immediately south of the site
was sampled by the owner from 1986 through 1990. Total concentrations of primary
contaminants (approximately 1,500-2,000 ug/1) and PCE concentrations (approximately 600-
800 ug/1) in these samples were fairly consistent, but slightly lower than in 1985.

Between March and June 1990, HLA installed four wells (MW-100 series) that monitor
approximately the same two zones as the DMW-series wells (245-265 and 325-350 feet).
During installation of MW-101, located less than 100 feet west of C-l, HLA used packers to
isolate ten-foot sections of the borehole to a total depth of 220 feet below grade. Groundwater
samples were collected from each section for VOC analysis. Contaminant levels were fairly
consistent throughout the sampled intervals. As with C-l, this may have been a result of
ineffective packer sealing. The contaminants and concentrations were similar to those
observed during the packer testing of C-l in 1983.

Between February and July 1990, all bedrock monitoring wells (except MWs 1 to 8) were
sampled at least once by HLA. Ground water from all wells was analyzed for VOCs. Total
concentrations of primary contaminants in the TW-wells were similar to those previously
detected. However, TW-1 contained 4,200 ug/1 1,2-dichlorobenzene (DCB), which had
previously been detected at concentrations near the detection level. TW-1 is not believed to be
downgradient of the site. Total concentrations of primary contaminants in TW-3 dropped
three orders of magnitude to the concentrations detected prior to the increase detected in 1988,
suggesting the 1988 results may have been anomalous. Contaminants were also detected for
the first time in upgradient wells TW-10 and TW-13, though near the detection limits. A new
TW-series well, TW-5A, was sampled for the first time in 1990. This well was installed
sometime between 1986 and 1990 immediately adjacent to TW-5; though supporting
documentation is unavailable, it is generally believed that TW-5A was intended to replace TW-
5, which had been blocked. TW-5 was since rehabilitated and both wells were sampled in
1990. Though the contaminants were similar, total concentrations of primary contaminants in
TW-5 A was half that detected in TW-5.

During 1990, contamination in the DMW wells was similar to that detected in 1988. The drop
in contaminant concentration with depth at TW/DMW-series well clusters was also relatively
consistent with the 1988 results. Contaminant levels are highest around DMW-1, but are
prominent throughout the eastern portion of Lot IB. Two DMW-series wells were also
sampled and analyzed for pesticides and PCBs. However, no pesticides or PCBs were
detected. Only wells MW-1 through -8 and C-2 had previously been sampled for these
parameters, as discussed previously.
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During 1990, the MW-100 series wells were sampled for the first time. Those installed at
depths greater than 300 feet below grade generally contained the same contaminants and
concentrations as found in the DMW-series wells open below 300 feet). The highest total
concentrations of primary contaminants are again found in Lot IB. MW-104 was installed
south of the site and is open between 245 and 265 feet below grade. This well contained 8700
ug/1 PCE, which was not detected onsite at such high concentrations, but which has been
consistently detected in the industrial wells immediately south of the site and in some
residential wells. TCE was also detected in MW-104 at low levels (52 ug/1).

During 1990, samples from four wells (TW-5, DMW-1, DMW-6 and MW-101) were
analyzed for inorganics. Groundwater had not been previously analyzed for inorganic
parameters as part of site investigations. Twelve inorganics were detected in at least one well
at concentrations of 1 ug/1 to 200,000 ug/1. However, only aluminum, iron and manganese
exceeded existing or proposed secondary MCLs. The MCLs for these three metals were
exceeded at all wells, except DMW-1, which did not contain aluminum.

By February 1991, all but three residences in the Nova Ukraine area south of the site were
believed to be connected to public water supply. These three residences were sampled in
February by the USEPA. VOCs occurred at concentrations near the detection limits. PCE
exceeded the State MCL at one location. In addition, another round of samples was collected
from twelve homes in November 1992. In two wells, the State MCL was marginally
exceeded, the rest were below the MCLs.

In April 1991, Malcolm Pirnie sampled five OW-series wells, C-1 and all sixteen TW-series
wells as part of the Focused Feasibility Study. Groundwater from all wells was analyzed for
TCL/TAL parameters and selected additional parameters. VOC concentrations in three OW-
wells in the center of the site (OW-1, OW-2 and OW-4) were greater by several orders of
magnitude over 1988 results. Concentrations continued to be lower than in water table (TW-
series) wells. The downgradient well (OW-11), which had not previously been sampled,
contained several contaminants near the detection limit. SVOCs in OW-wells were generally
higher than in other site wells. Total concentrations ranged from 2 ug/1 in OW-11 to 11,394
ug/1 in OW-1. Pesticides were also detected in the most highly contaminated OW-wells, but
concentrations did not exceed MCLs. PCBs and dioxin were not detected in the groundwater.
Inorganics were detected in all OW-series wells except OW-1, which was not analyzed for
metals (due to breakage of bottles during shipment). MCLs for metals were exceeded for lead
(in OW-2 and OW-4), iron (in all wells) and manganese (all wells except OW-10).

Total concentrations of primary contaminants in C-1 increased from 1987 to 1991 by an order
of magnitude. This well currently contains the highest concentrations of VOCs at the site.
Pesticides were also detected in C-1, but concentrations did not exceed MCLs. PCBs and
dioxin were not detected. Inorganic parameters were detected, with exceedance of the
groundwater standards for iron and manganese.
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Contamination in TW-series wells remained similar to that detected in 1990. Less DCB was
detected in TW-1, but the concentration remained high. Total concentrations of primary
contaminants in all perimeter wells was generally at concentrations near detection levels.
SVOCs in TW-series wells were generally lower than in the perched zone (OW-series) wells.
Total concentrations ranged from undetected in TW-9, TW-11, TW-12, TW-13 and TW-15 to
1,573 ug/1 in TW-1. Pesticides, PCBs and dioxin were not detected. Inorganics were detected
in all TW-wells. MCLs were exceeded for barium (in TW-2, TW-4 and TW-7), lead (in TW-
1 and TW-14), iron (in all wells) and manganese (in all wells). Inorganics in TW-5, which is
the only well previously analyzed for inorganics, were relatively consistent with those detected
in 1990. A summary of the existing wells and the zones they monitor is discussed in detail in
Section 3.6.

In summary, the historical data indicates that VOCs are the most pervasive groundwater
contaminants at the site and occur at the highest concentrations. Similar compounds occur in
all contaminated wells. Water in the perched zone is less contaminated with VOCs and more
contaminated with SVOCs than the water table wells. The bedrock aquifer becomes less
contaminated with depth. Furthermore, all the deepest wells at the site contain contaminants.

The highest levels of ground water contamination occur in the center of the site. Contaminant
concentrations have not changed significantly in this area between 1985 and 1991 except in C-
1, where contaminant concentrations have apparently increased (C-l is currently the most
highly contaminated on-site well). Wells monitoring the water table at the site perimeter
contain much lower levels of contamination. MW-104, located south of the site and
monitoring a deeper zone of the bedrock aquifer, contains high concentrations of PCE. PCE
is detected on-site, but does not occur with great frequency nor at high concentrations. This
contaminant, however, is the most frequently detected in off-site wells, including the industrial
wells located immediately south of the site.

CDM FEDERAL'S REMEDIAL INVESTIGATION

4.5.1 GROUNDWATER CONTAMINATION AT THE SITE

In this section, groundwater sample analysis results (TCL organics and TAL inorganics) are
compared to the drinking water standards or maximum contaminant limits (MCLs)
promulgated under the Federal and New Jersey Safe Drinking Water Act (NJAC 7:10). The
comparison will be made in subsequent sections to determine which MCLs were exceeded in
the two rounds of sample collection. As stated earlier in Section 2.8.6, the first round of
samples was collected in March/April 1994 and the second round was collected in October
1994. The complete chemical analyses for the two rounds of groundwater sampling are
presented in tabular form in Appendix L (CLP Form One) (in Volumes VII and Vffl) and in
Appendix S in Volume X. The VOC results, the SVOC results, the pesticides/PCB results and
the metals/cyanide results are presented in separate tables.
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4.5.1.1 Volatile Organic Compounds

Round One

As expected, the groundwater at the site is heavily contaminated with volatile organics. This
observation is valid for wells screened in both the weathered bedrock and bedrock aquifers.
Figure 4-5 shows a comparison of the sampling results with MCLs for all 49 wells. During
the first round, some of the sampling results for the samples from wells C-5 and TW-4 were
rejected during the data validation process.

In the weathered bedrock, the most heavily contaminated wells are OW-1, OW-2, OW-4 and
OW-12. In well OW-10, the MCL for TCE was marginally exceeded. Wells OW-11, OW-
13, and OW-14 did not show any contamination.

In the bedrock aquifer, wells TW-1, TW-2, TW-3, TW-11, TW-15, C-8, C-9, DMW-2, MW-
101 and MW-103 show low levels of contamination (less than 30 ug/1 of total VOCs). Wells
TW-10, TW-12, TW-13 and TW-14 did not show any contamination. All other bedrock wells
showed significant to very high levels of contamination. As expected, well C-l showed the
highest contmination with 530,190 ug/1 of total volatile organics. As described earlier, the
GEOSOFT computer code was used to plot contours of the most significant contaminants.
The are shown in color (map view) for total volatile organics plus eight individual compounds
- benzene, carbon tetrachloride, chloroform, 1,2-dichloroethane, 1,2-dichloroethene,
tetrachloroethene (PCE), toluene, and trichloroethene (TCE) in Appendix T in Volume XI.
Four separate maps are shown for each of the parameters listed above: the groundwater in OW
wells; the groundwater in bedrock wells above the gray shale marker; the groundwater in
bedrock wells between the gray shale marker and the deep gray unit; and, the groundwater in
bedrock wells below the deep gray unit. In addition, four vertical cross sections are plotted
(two along the dip of the bedrock and two along the strike of the bedrock) for each of the nine
parameters. Thus the nature and extent of volatile organic contamination in groundwater
across the Chemsol site has been effectively displayed.

These color figures show that for the perched zone groundwater (OW series wells), most of the
contamination is centered around well OW-1. The highest concentrations of total TCL VOCs,
benzene, chloroform, 1,2-dichloroethane, 1,2-dichloroethene, PCE and TCE in perched zone
groundwater were detected in well OW-1. The highest concentration of carbon tetrachloride in
perched zone groundwater is found in well OW-12 and the highest concentration of toluene in
perched zone groundwater is found in well OW-2. Since three wells (OW-1, OW-2 and OW-
4) that are among the most contaminated in this zone are located radially around well C-l,
many of the contours appear to be concentric around well C-l. It should be noted that this
contouring is influenced by the location of the monitoring wells (no wells monitoring this zone
are present in the eastern portion of Lot 1 A).

In the fractured bedrock aquifer zone above the gray marker shale, the color figures show that
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contamination with total TCL volatile organics is primarily centered in well C-l along with
pockets of high contamination in wells TW-4, TW-5, TW-5A, and TW-8. Contamination with
benzene above the gray marker shale is primarily located around wells TW-8, TW-5 and TW-
5A along with a smaller pocket near well TW-4. Contamination with carbon tetrachloride and
TCE above the gray marker shale is primarily located around wells C-l, TW-8, and TW-4.
Most of the contamination with chloroform is centered around wells C-l and TW-8 with
smaller pockets of lower concentrations near wells TW-4, TW-5 and TW-5A. Contamination
with 1,2-dichloroethane above the gray marker shale is centered around wells TW-4, TW-5
and TW-5A. Wells TW-5 and TW-5A show the highest concentrations of 1,2-dichloroethene,
but wells TW-4 and TW-8 also have significant amounts of 1,2-dichloroethene present in the
groundwater above the gray marker shale. The highest concentrations of PCE were detected
in wells TW-4, TW-5 and TW-5A along with lesser amounts in well TW-8. The concentration
contours for toluene in groundwater above the gray marker shale are stongly centered around
wells C-l, TW-5 and TW-5A and smaller pocket of toluene contamination is located at well C-
10. All of these figures show that the most contaminated wells (with TCL VOCs) in the
fractured bedrock above the gray marker shale are wells C-l, TW-4, TW-8, TW-5 and TW-
5A.

In the fractured bedrock aquifer zone between the gray marker shale and the deep gray unit,
the color contour figures show that contamination with total TCL volatile organics is primarily
centered in well C-l along with pockets of high contamination in wells C-2, TW-8 and DMW-
9. Contamination with benzene in this zone is primarily located around well TW-8 along with
smaller pockets of lower concentrations near wells C-l, C-2, DMW-7 and DMW-9.
Contamination with carbon tetrachloride at these depths is primarily located around wells C-l,
TW-6, TW-7, and TW-8. Most of the contamination with chloroform between the gray marker
shale and the deep gray unit is centered around wells C-l and TW-8 with smaller pockets of
lower concentrations near wells C-2, DMW-7, and DMW-9. Contamination with 1,2-
dichloroethane is centered around wells C-2, DMW-7 and DMW-9 and lower concentrations
of this contaminant have been identified in wells C-4 and C-5. Wells C-2, DMW-7 and
DMW-9 show the highest concentrations of 1,2-dichloroethene which appears to be the VOC
that is most widely distributed across the site at these depths, but wells C-4, C-5 and TW-8
?lso have significant amounts of 1,2-dichloroethene present in them. Well TW-8 is the only
location that appears to have PCE detected in this zone. The concentration contours for
toluene in groundwater between the gray marker shale and the deep gray unit are centered
around well C-l and smaller pockets of toluene contamination are located at wells TW-6, TW-
8, TW-9, and DMW-9. Contamination with TCE at these depths is primarily located around
wells C-l, C-2 and TW-8. All of these figures show that the most contaminated wells (with
TCL VOCs) in the fractured bedrock between the gray marker shale and the deep gray unit are
wells C-l, C-2, TW-8, DMW-7 and DMW-9.

It should be noted that below the deep gray unit, this contouring is strongly influenced by the
location of the deep monitoring wells (very few wells monitoring this zone are present at the
site except for the eastern portion of Lot IB). For the fractured bedrock aquifer zone below
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the deep gray unit, the color figures show that contamination with total TCL volatile organics
is primarily centered in well DMW-8 along with a pocket of high contamination in offsite well
MW-104. Contamination with benzene below the deep gray unit is primarily located around
well DMW-8 along with a smaller pocket near well DMW-3. Contamination with carbon
tetrachloride below the deep gray unit is primarily located around wells DMW-8, DMW-3 and
DMW-6. Most of the contamination with chloroform is centered around wells DMW-8 and
DMW-3. Contamination with 1,2-dichloroethane and 1,2-dichloroethene below the deep gray
unit is also centered around wells DMW-8 and DMW-3. The highest concentration of PCE at
this depth is located in offsite well MW-104 (please see further discussion in Section 4.5.2).
The concentration contours for toluene in groundwater below the deep gray unit are centered
around well MW-101. Contamination with TCE below the deep gray unit is primarily located
around wells DMW-8, DMW-3 and MW-102. All of these figures show that the most
contaminated wells (with TCL VOCs) in the fractured bedrock below the deep gray unit are
wells DMW-8, DMW-3 and offsite well MW-104.

Round Two

During round two, samples were collected soon after the interim groundwater remedy was
implemented. Samples could not be collected from two of the weathered bedrock wells
because they were dry: OW-1 and OW-14. In general, the sampling results were similar to
those from round one, with the following exceptions: wells OW-12 and TW-6 had
significantly lower concentrations compared to round one; wells TW-10, TW-12, and C-6 had
very low contamination; and well DMW-2 had a much higher level of contamination
compared to round one. Figures similar to those for round one were not prepared.

4.5.1.2 Semi-Volatile Organic Compounds

Round One

During round one, some of the analytical results from 37 wells for semivolatile organics were
rejected during the data validation process due exceedance of holding times by the CLP
laboratory. A large variety of semi-volatile organic compounds were detected in the
groundwater in well C-l. These mainly consisted of phenols, dichlorobenzenes,
trichlorobenzenes, and phthalates and are presented in Appendix S-1E in Volume X. Many of
the semi-volatile organic compounds do not have MCLs so the analytical results cannot be
compared with numerical standards. The MCL for 1,2-dichlorobenzene of 600 ug/1 was
exceeded in wells OW-4, C-l, C-2, TW-1, and DMW-11. The MCL for 1,4-dichlorobenzene
of 75 ug/1 was exceeded in well TW-1. The MCL of 8 ug/1 for 1,2,4-trichlorobenzene was
exceeded in wells TW-5 and TW-5A. Also, the MCL of 8 ug/1 for bis (2-ethylhexyl)
phthalate was exceeded in wells TW-2, TW-11 and C-4.
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Round Two

During round two, the results of the sampling were similar to those for round one. However,
some the compounds that were detected are slightly different. Many of the semi-volatile
organic compounds do not have MCLs so the analytical results cannot be compared with
numerical standards. The MCL for 1,2-dichlorobenzene of 600 ug/1 was exceeded in wells
OW-4, C-2, TW-1, and DMW-11. The MCL for 1,4-dichlorobenzene of 75 ug/1 was
exceeded in well OW-4, TW-1, and C-2. The MCL of 8 ug/1 for 1,2,4-trichlorobenzene was
exceeded in wells OW-4, C-l, C-2, TW-1, TW-5, TW-5A, DMW-8, and DMW-11. Also,
the MCL of 0.2 ug/1 for benzo(a)pyrene was exceeded in wells C-7 and C-10. There does not
appear to be any recognizable pattern to the distribution of semi-volatile organic compounds.

4.5.1.3 Pesticides/PCBs

Round One

As stated in the discussion on historical results, very low levels of a large number of pesticides
were detected in the groundwater at the Chemsol site. These include alpha- and delta-BHC,
lindane, heptachlor and heptachlor epoxide, aldrin, endosulfan I, dieldrin, 4,4-DDE, 4,4-
DDD, 4,4-DDT, methoxychlor, endrin aldehyde and ketone, and, alpha- and gamma-
chlordane. One or more of these pesticides were detected in wells C-l, C-2, C-4, C-5,
DMW-5, MW-104, OW-1, OW-2, OW-4, OW-12, OW-14, TW-4, TW-5, TW-5A, TW-7,
TW-9, and TW-15. However, no MCLs were exceeded. No PCBs were detected in any of
the 49 wells.

Round Two

The round two results were significantly different from the round one analytical results. The
list of pesticides that were detected was much smaller. Low concentrations of alpha- and
delta-BHC, lindane, heptachlor, endosulfan I, 4,4-DDT, endrin aldehyde, and alpha-chlordane
were detected. One or more of these pesticides were detected in wells C-2, C-4, C-5, DMW-
7, DMW-8, DMW-9, OW-2, OW-4, TW-5, and TW-5A. However, no MCLs were
exceeded. The most significant difference was that during round two PCBs were deteced in
two wells. The MCL of 0.5 ug/1 for Aroclor-1248 was exceeded in wells C-l (3.4 ug/1) and
OW-4 (10 ug/1).

4.5.1.4 Metals/Cyanide

Round One

The groundwater at Chemsol has a large number of metals present resulting in a relatively high
dissolved solids content. This is consistent with the historical results discussed above. The
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most widely distributed metals for which the MCLs were exceeded are aluminum, iron and
manganese which are all secondary MCLs. As described earlier, the GEOSOFT computer
code was used to plot contours of the most significant contaminants. The are shown in color
(map view) for aluminum, iron, and manganese in Appendix T in Volume XI. Four separate
maps are shown for each of the parameters listed above: the groundwater in OW wells; the
groundwater in bedrock wells above the gray shale marker; the groundwater in bedrock wells
between the gray shale marker and the deepgray unit; and, the groundwater in bedrock wells
below the deep gray unit. In addition, four vertical cross sections are plotted (two along the
dip of the bedrock and two along the strike of the bedrock) for each of the three parameters.
Thus the nature and extent of contamination with aluminum, iron and manganese
(contaminants with secondary MCLs) in groundwater across the Chemsol site has been
effectively displayed.

These color figures (Appendix T) show that for the perched zone groundwater (OW series
wells), the highest concentrations of aluminum and iron were detected in well OW-10 in the
southeastern comer of Lot IB and the highest concentration of manganese was detected in well
OW-1 located in the centre of the site. In addition, well OW-12 also showed significant
concentrations of aluminum and wells OW-10 and OW-14 showed significant concentrations of
manganese.

In the fractured bedrock aquifer zone above the gray marker shale, the highest concentrations
of aluminum are centered around well TW-1 and offsite well TW-14 with a smaller pocket of
lesser contamination around wells TW-5 and TW-5A. The highest concentration of iron in this
depth zone was detected in well C-6 near the northern boundary of the site and lesser
concentrations of iron were identified in wells TW-5 and TW-5A. Except for a small portion
of Lot IB near the western boundary, concentrations of manganese in groundwater above the
gray marker shale appear to be spread uniformly across the site. The highest concentrations of
manganese are centered around wells C-l, TW-5 and TW-5 A.

The concentration contours in the fractured bedrock aquifer zone between the gray marker
shale and the deep gray unit show that the highest concentrations of aluminum are centered
around offsite wells TW-14 and TW-15 with smaller pockets of lesser contamination around
wells C-2, TW-6 and TW-7. At these depths, the highest concentrations of iron are centered
around wells MW-103, DMW-7 and TW-9. Significant concentrations of iron are also present
in offsite wells TW-14 and TW-15. Except for a small portion of Lot 1A near the
northwestern corner along the boundary with the apartment complex, concentrations of
manganese in groundwater at these depths appear to be widely spread across the site. The
highest concentrations of manganese are centered around well C-l with lower concentration
pockets near wells C-5, TW-7 and offsite well TW-15.

In the fractured bedrock aquifer zone below the deep gray unit, the highest concentrations of
aluminum, iron and manganese are centered around offsite well MW-104. It should be noted
that below the deep gray unit, this contouring is strongly influenced by the location of the deep
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monitoring wells (very few wells monitoring this zone are present at the site except for the
eastern portion of Lot IB).

In addition to these three metals, several others such as barium, beryllium, cadmium,
chromium, copper, lead, nickel and sodium were detected in a few scattered wells above
MCLs or action levels. Barium was detected above the MCL of 2,000 ug/1 in wells C-l, OW-
10, and TW-4. Beryllium was detected above the MCL of 4 ug/1 in well OW-10. Cadmium
was detected above the MCL of 5 ug/1 in wells OW-1 and TW-5. Chromium was detected
above the MCL of 100 ug/1 in well C-l. Copper was detected above the action level of 1,300
ug/1 in well TW-14. Lead was detected above the action level of 15 ug/1 in wells OW-2, OW-
10, TW-1, TW-14 and MW-104. Nickel was detected above the MCL of 100 ug/1 in wells
OW-10 and TW-5 A. Sodium was detected above the secondary MCL of 50,000 ug/1 in wells
DMW-2 and MW-104. Also, the MCL of 200 ug/1 was exceeded in well C-l.

Round Two

The round two results are very similar to those for round one. Once again the most widely
distributed metals for which the MCLs were exceeded are aluminum, iron and manganese
which are all secondary MCLs. Figures similar to those for round one were not prepared.

However, the list of other metals for which the MCLs or action levels were exceeded in a few
scattered wells is much shorter in round two. These include barium, lead and sodium.
Barium was detected above the MCL of 2,000 ug/1 in wells TW-4 and TW-5A. Lead was
detected above the action level of 15 ug/1 in wells OW-2, OW-4, OW-11, TW-1, MW-103
and MW-104. Sodium was detected above the secondary MCL of 50,000 ug/1 in well MW-
101. The MCL of 200 ug/1 for cyanide was not exceeded in round two.

4.5.1.5 Summary

The results of the two rounds of groundwater samples indicate that VOCs are the most
pervasive groundwater contaminants at the site and occur at the highest concentrations. They
are present both in the weathered bedrock and bedrock aquifers and are present at all depths.
There are many wells whose screened or open intervals straddle the the two gray shale layers.
Also, when well C-l was first drilled, it remained as an open borehole to 315 feet BGS for
several years, possibly allowing contaminants reach the deepest stratigraphic zones. However,
there is a general trend that the VOC contamination in the deepest wells is significantly lower
than at shallower depths.

In addition to the VOC contamination, the metals aluminum, iron and manganese are present
throughout the site at concentrations significantly above their secondary MCLs. This is
important for the pump-and-treat remedy that is now in operation. Although there are other
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metals for which the MCLs or action levels were exceeded, this contamination appears to be
randomly scattered and there does not appear to have any discernable pattern.

Lower concentrations of a large variety of semivolatile organic compounds and traces of
pesticides and PCBs can also be found in the groundwater at Chemsol.

4.5.2 GROUNDWATER CONTAMINATION AT THE NOVA-UKRAINE SECTION

As discussed in section 3.5.2, it is unlikely that the residential wells of the Nova Ukraine
subdivision are in direct hydraulic communication with highly contaminated groundwater areas
of the Chemsol site. The volatile organics that have been detected in residential wells also
indicate that the two areas may be hydraulically separated.

Table 4-9 provides a selective comparison of onsite and offsite volatile organic groundwater
contamination. As evident in the table, and as expected, the highest concentration of total
VOC contaminants occurs onsite (well C-l). Also, the onsite wells generally have a higher
number of detected compounds than the offsite (e.g residential) wells.

The fourth column of Table 4-9 identifies the compounds that were detected in wells, but not
detected in well C-l. Note that in samples from three of the residential wells,
trichlorfluoromethane, dibromochloromethane, and chloromethane were detected. These three
halogenated compounds were not identified in any other well; thus, indicating a source of
contamination other than the Chemsol site has affected the groundwater in the Nova-Ukraine
area.

Finally, and perhaps the most significant conclusion from this table, is the percentage of total
VOC contamination that is tetrachloroethene (PCE). As evident in the table, the percentage of
this contaminant in onsite wells is always less than 25, but usually less than 1. In groundwater
collected from the Nova-Ukraine residential wells, the percentage of VOC contaminants that is
PCE is always greater than 82 (with one exception). One residential well on New Brunswick
Avenue had a calculated value of 9.09%. The value may be skewed since the concentrations
of the three contaminants were all near the method detection limit and the total VOC
concentration was 1.1 ug/1. Values of PCE percentage at or near 100% are common in the
offsite wells. Three wells that are situated between onsite wells and the Nova-Ukraine
Subdivision (TW-15, MW-104, and an industrial well immediately south of the site) had
detected PCE concentrations ranging from 44.11 to 99.41 percent of total VOCs.

The type of contaminants found in groundwater from the residential wells and the distribution
of the PCE as a percentage of total VOC contaminants suggests the following contaminant
conceptual model:

Comparatively small concentrations of PCE have migrated into the groundwater system

November It. 1996 4-41



due to Chemsol activities as indicated by percent of total VOC contaminants in onsite wells
to be near 1 %. Since three similar contaminants (halogenated methanes) and much larger
percentages of PCE (commonly 90 to 100%) were detected in samples collected from the
residential wells, an offsite source for these contaminants is believed to be affecting
groundwater in this area and not the Chemsol site. The median range of PCE percentages
in the wells between the two areas suggests that this location was a mixing zone. The
pumping activities that were performed at the industry immediately south of the site
(pumping activities at the facility have been reported to be terminated since December
1990) may have contributed to creating a mixing zone at this location between the two
areas. These wells are open from approximately 40 to 340 feet BGS.

4.6 POTENTIAL FOR OCCURRENCE OF DNAPLS

DNAPLS (Dense Nonaqueous Phase Liquids) are separate-phase hydrocarbon liquids that
are denser than water, such as chlorinated solvents (either as a single component or as a
mixture of solvents) and pesticides. Most DNAPLs undergo only limited degradation in
the subsurface and persist for long periods while slowly releasing soluble organic
constituents to groundwater through dissolution. Even with a moderate DNAPL release,
dissolution may continue for hundreds of years or longer under natural conditions before
all the DNAPL is dissipated and concentrations of soluble organics in groundwater return
to background levels.

DNAPL exists as free-phase DNAPL and residual DNAPL. When released at the surface,
free-phase DNAPL moves downward through the soil matrix under the force of gravity or
laterally along the surface of sloping stratigraphic units. As the DNAPL moves, blobs or
ganglia are trapped in pores and/or fractures by capillary forces. The amount of the
trapped DNAPL, known as residual saturation, is a function of the physical properties of
the DNAPL and the area's hydrogeologic characteristics. DNAPL can migrate
preferentially through small-scale fractures, permitting the DNAPL to penetrate much
deeper than would be typically predicted.

During the RI bedrock coring activity, an ultraviolet fluorescence analysis technique was
used to evaluate whether DNAPL exists in the bedrock fractures. Another evaluation of
the potential for DNAPLs was performed (see Appendix X) using the RI groundwater
sampling data and the solubilities of the contaminants detected. Based on the ultraviolet
fluorescence analysis technique, DNAPLs were not directly observed in the bedrock cores.
However, the evaluation performed in Appendix X reveals that there is a high potential for
DNAPLs to occur throughout the site. Furthermore, representatives of the private parties
have indicated that material resembling "tar balls" was observed in the existing
groundwater treatment system during performance of maintenance activities. Therefore, it
is likely that DNAPLs exist at this site.
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5.0 CONTAMINANT FATE AND TRANSPORT

This section addresses the environmental fate and transport aspects of the contaminants
identified in Section 4.0. Section 5.1 provides a general discussion of the major factors that
affect the release and migration of chemicals in the environment. The factors are applied in
Section 5.2 to identify specific routes of contaminant migration that may be important at the
Chemsol Inc. site. Section 5.3 presents physiochemical information on each of the chemicals
or chemical groups identified at the site.

5.1 FACTORS AFFECTING CONTAMINANT MIGRATION

Contaminant migration consists of two elements: (1) a source and mechanism of release to the
environment and (2) an environmental transport medium (e.g., groundwater, air). Factors that
can affect the rate of release and transport include characteristics of the media of transport,
physical/chemical characteristics of the contaminants, and interactions between the media and
the contaminants. These factors, which have the potential to accelerate or hinder contaminant
migration, are discussed below.

Primary routes of migration of contaminants in the environment can include migration through
groundwater, surface water, and air. As stated earlier in Section 4.0, no structures other than
the abandoned concrete foundations remain at the Chemsol site from past activities. During
past removal activities drums, tanks, other containers and contaminated soils were excavated
and hauled away from the site. For purposes of this assessment, at present, the primary
sources of contamination at the Chemsol Inc. site are the identified areas of soil contamination
and the secondary source is groundwater contamination existing in the overburden and
weathered bedrock "aquifer" (water-bearing zone). The transport media of concern are
groundwater, surface water (via storm water runoff), and air (via volatilization from surface
soils and the release of chemicals through various potential future uses of groundwater).

5.1.1 RELEASE MECHANISMS

An important parameter in describing the release and migration in groundwater is the soil-
water partition coefficient, KD, which is defined as

KD = mg chemical in soil/kg soil
mg chemical in water/liter water

A high value for KD indicates a strong tendency for sorption and consequent retardation of
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contaminant migration. Organic compounds will adsorb to the organic carbon in the soil.
Thus, the partitioning of organics between soil and groundwater is a function of the soil
organic carbon fraction (f,,,.) and the organic carbon partition coefficient (K^.) of the chemical
(i.e., KD = KK * f,,,.). A typical value often used for the organic carbon in the reddish brown
soils derived from the weathering of the underlying bedrock of the Passaic Formation is about
1,000 mg/kg. Since most of the chemicals detected in soils are of lower solubility and higher
Kx, these chemicals will have relatively low to moderate mobility.

The factors affecting the release of inorganics will vary more with the characteristics of the
particular chemical species. In general, inorganics are more mobile in groundwater at low pH.
The average pH for groundwater at the site ranges from approximately 6.5 to 8.5. The
presence of clay surfaces, other metal ions, and organic matter, may also inhibit the release
and transport of inorganics in groundwater.

The release of inorganics in the environment is more difficult to predict than for organics, and
is a function of several site-specific conditions. The mobility of inorganics is affected by such
factors as speciation, presence of chelating/complexing agents, pH, soil composition, and soil
organic carbon content. Generally, metals exhibit moderate to high mobility in sandy, loamy
sand, and sandy loam soils, while exhibiting low to moderate mobility in clay and silty clay
soils such as those found at the Chemsol site. In addition, high organic carbon content in soils
decreases the mobility of metals.

In a study of metals retention in soils, the relative mobility of 11 metals in various soil types
was assessed (Fuller, 1978). The study concluded that chromium, mercury, and nickel are
among the most mobile, while lead and copper are the least mobile. For the other metals
studied, the mobility varied with the conditions, although the order of mobility was generally:

Most Mobile--As > V > Se > Cd > Zn > Be-Least Mobile.

A variety of factors affect the mobility of metals in soil/water systems. The major factors
include:

• the presence of water (soil moisture content),
• the presence of other complexing chemicals in solution
• the pH and oxidation/reduction potential, which affect the speciation of all

metals and complexing agents,
• the temperature, and
• soil properties, such as cation exchange, the presence of hydrous oxides of iron

and magnesium, and the presence of organic matter.

High variability in environmental conditions and the value of certain physical parameters,
however, lend some uncertainty to estimates of metal mobilities. Soil sorption constants, in
particular, may vary a great deal. The constants may vary over several orders of magnitude
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for a given metal in different soils and/or under different environmental conditions. Thus,
there is no single sorption constant describing the binding of metals in solution to soils and no
unique mobility holds for all environmental conditions.

Since the primary movement of groundwater at Chemsol is in a vertical direction as indicated
in Section 3.6 earlier, and in studies of the upper weathered bedrock by McLaren Hart, the
discharge of groundwater into surface waters does not occur at the Chemsol site and is not a
release mechanism to be considered. Releases of contaminants to air from the groundwater
may occur if groundwater is used in future for showering, lawn watering, car washing, or
other purposes. This release mechanism is governed by the mass-transfer relationships, which
are dependent on chemical volatility and the surface area through which the flux of
contaminants takes place.

5.1.2 TRANSPORT MECHANISMS

Migration of contaminants in groundwater is controlled in large part by the geologic and
hydrogeologic setting of a specific site. The hydrogeologic parameters governing groundwater
flow (e.g., permeability and porosity) play a dominant role in establishing the level of
advection and dispersion of contaminants in groundwater. Precipitation and dissolution are
other factors which affect solute transport. Potential discharge points from an aquifer include
wells, surface water bodies, seeps and springs, and other aquifers.

The Chemsol Inc. site is immediately underlain by reddish/brown clays, silts and fine sands
with some gravel, depending on the location within Lots 1A and IB. These media tend to be of
relatively low permeability and would not easily facilitate transport of soluble contaminants.
The sandy silt and clay lenses identified in some borings, when present, however, would tend
to retard groundwater and contaminant movement. Groundwater flow direction and hydraulic
conductivities were presented in Section 3.6.

The stratigraphy at the site based on McLaren/Hart's recent remedial design investigations
(1993a,b), and CDM Federal's RI consists of an unconsolidated unit, a weathered bedrock unit
and a competent bedrock unit. Based on CDM Federal's description of cores from wells C-3,
C-4 and C-5, the upper section of the competent bedrock can be further divided into at least
three lithologies: laminated shale, mudstone and interlaminated siltstone/shale.

The overburden soils at the site range in thickness from 0 to 5 feet. Based on visual
observations and grain-size analysis performed by McLaren Hart, the surficial soils are
reddish/brown clays, silts and fine sands with some gravel, depending on location. Clays and
silts are most likely derived in-situ from the weathering of the underlying bedrock. In some
places, the original soil structure has been disturbed by removal and/or filling with other soil.
Because of the variability of the type of overburden soil, the hydraulic characteristics of the
overburden are highly variable across the site.
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The bedrock is characterized by red interbedded siltstones, mudstones, shales and fine-grained
sandstones. The uppermost bedrock section is highly weathered. This weathered section is of
variable thickness, extending to depths of 20 to 40 feet across the site. The weathered bedrock
is highly friable and contains appreciable clay matrix. It is sometimes described as "gravel"
on driller's logs.

Based on the cores identified, three lithologic units were identified within the competent
bedrock: a reddish purple laminated shale, at least 15 feet thick, which serves as a marker bed
on the gamma logs; underlying this are intervals of reddish brown massive mudstone
interbedded with interlaminated shale/siltstone beds. The mudstone and inter laminated
siltstone/shale units show very similar responses on the gamma log because they contain
similar percentages of silt and shale. The interlaminated units may be slightly more silt-rich
than the mudstone. Both units have low matrix permeability due to their fine-grained
compositions. Secondary porosity is present in the form of small dissolution vugs in the
mudstone units and in subvertical to subhorizontal fractures in all the units described.

Several sets of fractures have been described at the site, including horizontal to subhorizontal,
vertical to subvertical, 30°, 45° and 60° (Lancy, 1983 description of core C-l; McLaren Hart
description of cores C-3, C-4 and C-5). Although the fracture angles can be measured in the
core, their compass orientation cannot be determined. CDM Federal's observation of cores
from wells C-3, C-4 and C-5 confirmed the fracture angles described by McLaren Hart.
However, CDM Federal believes many of the horizontal fractures described by McLaren Hart
are bedding breaks along shale partings rather than fractures, because they show no evidence
of the circulation of groundwater, such as staining, leaching, or secondary mineralization.

Some fractures observed in the cores are cemented by calcite, but many show staining and
secondary mineralization (principally manganese and iron oxides, but including some clay)
resulting from the circulation of groundwater. The most intensely fractured zones appeared as
rubbly, altered intervals. The longest of these, from about 107 ft to 117 ft in the core from
well C-4 can be correlated with an increase in borehole diameter on the caliper log. Other
than secondary porosity along fractures and dissolution zones, the bedrock appeared to have a
low permeability. Discrete dissolution zones were 3-6 inches thick, and occurred as close as
2-3 feet apart and as much as 10-15 feet apart.

CDM Federal was unable to correlate discrete fracture zones between the three cores.
Fracturing is not restricted to any one lithology; all contain both near-vertical and
subhorizontal fractures. Furthermore, packer permeability tests performed on these wells by
McLaren Hart indicate good communication exists between them, especially below 100 feet.

Transport of contaminants through groundwater will be affected by many of the same
mechanisms that affect release. In particular adsorption onto organic carbon in the soil will
retard the movement of organic chemicals. Biotransformation may also play a role in reducing
contaminant concentrations but may result in additional compounds being formed.
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Contaminants transported via surface water will be subject to mixing, absorption onto
sediments, and in the case of volatiles, release from surface water to air.

To characterize the behavior of each of the organic contaminants along the predicted flow
path, their physical and chemical properties were used to establish a scheme of relative
mobilities. A "retardation factor" was approximated for each compound found in the soil and
groundwater samples from Chemsol. These factors serve as estimates, within an order of
magnitude, of the relative mobilities of each compound.

Retardation factors are based on four parameters: the bulk density of the subsurface material
(2.5 kg/L); the fraction of organic matter in the subsurface material (f^ = .001); the effective
porosity of the subsurface material (0.05); and an adsorption coefficient for each compound.
The equation for calculating the retardation factor is as follows:

Rf = 1 + p Kd/n
= 1 + p K J J n

Rf = retardation factor (dimensionless)
p = soil bulk density (kg/1)
kj = sorption constant (I/kg)
k,,,, = organic carbon normalized sorption constant (I/kg)
fK = weight fraction organic carbon in soil (0 <foc<l) (dimensionless)
n = soil porosity (0 _<.n _<.!) (dimensionless)

Estimates of the first three parameters were made based on saturated zone conditions. As
discussed above, the stratigraphy consists of three distinct units: an unconsolidated unit, a
weathered bedrock unit and a competent bedrock unit. Each of these lithological units has
distinct numerical values for these parameters. The fourth parameter, adsorption, is
independent of position in the subsurface soils and is, instead, particular to each chemical
compound. The adsorption coefficient reflects a compound's tendency to distribute itself as a
solute dissolved in ground water or adsorbed to soil.

Thus combining these four parameters, one retardation factor for each compound was
estimated in the saturated zone (Table 5-1). The values shown in the table are primarily for
the weathered bedrock unit. For inorganic contaminants, k,, was taken from the MINTEQ2
equilibrium geochemical speciation model developed by EPA.

As can be seen in Table 5-1, the ranges of retardation factors for all 69 organic and 11
inorganic contaminants span several orders of magnitude. Using these values, contaminants
were grouped into 5 categories and described in terms of their flow rate relative to ground
water. This process of assigning degrees of mobility allows the contaminants to be ranked
according to their relative mobility along a theoretical pathway. These mobilities are presented
for individual groups of contaminants.
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Of the several classes of compounds detected in the soil and groundwater samples from
Chemsol, the ketones and halogenated hydrocarbons were found to be the most mobile.
Compounds in this class have very low retardation factors, with flow rates approximately equal
to that of ground water.

In general, the PAHs, phthalates, PCBs, and pesticides have a moderate to low mobility, with
flow rates approximately one to three orders of magnitude slower than ground water. Both
benzo(k)fluoranthene and di-n-octylphthalate have very low mobilities, with an estimated flow
rate four orders of magnitude slower than ground water.

Transport of contaminants via air is a function of the height of the source (ground level in the
case of projected groundwater uses) and climatic conditions, such as wind speed and direction
and atmospheric stability class. This is not discussed further because measurements of the
parameters affecting transport in air were very limited in this RI. A more detailed
investigation of the air emissions would be required in order to make predictive model
calculations.

5.2 POTENTIAL ROUTES OF MIGRATION

The previous discussion suggests that the following potential routes of contaminant migration
are important at the Chemsol site:

(1) Direct discharge of waste material onto the ground via surface spills, leaks and
overfilling of tanks, with subsequent adsorption of chemical contaminants on
soils, or through some other method (such as a possible injection of
contaminated materials directly into the subsurface);

(2) The migration of chemical contaminants present in soil via surface runoff and
windblown dusts;

(3) The volatilization of chemical contaminants present in surface soil into the
ambient air;

(4) Discharge of contaminated stormwater runoff to downgradient surface waters
(Stream IB and the Northern Ditch);

(5) Percolation of precipitation resulting in leaching of soil contaminants into
groundwater.

(6) Uptake of chemical contaminants in soil by biota;

(7) Release of volatiles to the air from groundwater that might be used in the distant
future for showering, lawn watering.
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(8) Movement of groundwater within the bedrock aquifer due to offsite pumping.
(This route of migration has been altered by the start of the interim remedy in
September 1994 for groundwater up to an approximate depth of 130 below
ground surface.)

(9) Migration of chemical contaminants to groundwater from dense non-aqueous
phase liquids.

These potential routes of migration of contaminants are shown in Figure 5-1.

5.3 CONTAMINANT PERSISTENCE AND CHEMISTRY

This section presents a review of the physiochemical properties of the major groups of
chemicals detected in groundwater and soil at the site. To determine the persistence and
migration of contaminants from soil, it is necessary to identify contaminants that will persist in
the environment, including those that are likely to leach, degrade (biotically or abiotically), or
volatilize. Accordingly, contaminants that will persist are those that are likely to absorb to
soils, form insoluble precipitates, or resist biodegradation, hydrolysis, and volatilization. The
chemical, physical, and biological factors that affect the persistence and migration of
contaminants are described in this section.

The potential mobility and persistence of a contaminant in the environment is established by
evaluating its physical and chemical properties, the environmental transformation processes
affecting it, and the properties of the media through which it migrates. Several physical and
chemical properties for the organic contaminants of interest detected within Chemsol soils and
ground water are summarized in Table 5-2.

Factors that affect the fate and transport of organic contaminants in the environment include:

Water solubility
Volatility
Adsorption
Redox potential and pH
Hydrogeology
Biodegradation
Total Organic Carbon content

The water solubility of a substance is a critical property affecting environmental fate. Highly
soluble chemicals can be rapidly leached from wastes and soils and are generally mobile in
ground water.

Volatilization of a compound will depend on its vapor pressure and temperature, water
solubility, and molecular weight. Highly water soluble compounds generally have lower
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volatization rates than water. Vapor pressure, a relative measure of the volatility of chemicals
in their pure state, ranges from 0.001 to 760 millimeters (mm) Hg for liquids, with solids
ranging down to 10"7 mm Hg. Henry's Law constant, which combines vapor pressure with
solubility and molecular weight, is more appropriate for estimating releases to air from water.
Compounds with Henry's Law constants in the range of 10"3 and larger can be expected to
rapidly volatilize from water; those with values ranging from 103 to 10~5are associated with
possibly significant, but not rapid volatilization; while compounds with values less than 105

will only volatilize slowly from water (Lyman et al., 1982).

Volatilization is an important parameter to assess for impacts on both surface water and soils.

The octanol-water partition coefficient (K^) and the organic carbon partition coefficient (K^.)
reflect the propensity of a compound to sorb to the organic matter found in soil. The normal
range of K^. values extends to 107, with higher values indicating greater sorption potential.

The redox potential of the subsurface will greatly affect the speciation of contaminants, and
hence their mobility or persistence in the environment (USEPA, 1989c). Oxidizing
environments generally are not widely encountered in aquifers because of their inherently
"enclosed" nature (Olsen and Davis, 1990), but may be significant in surface water systems.
Microbial activity and organic contaminants may provide reducing conditions. The pH of soils
and ground water will affect hydrolysis rates, equilibrium partitioning conditions, and
contaminant solubility.

Volatile Qrganics

Volatiles detected in soil and groundwater beneath the site are the chlorinated aliphatics:
methylene chloride, chloroform, cis- and trans-l,2-dichloroethylene, tetrachloroethylene
(PCE), trichloroethylene (TCE), 1,1,1-trichloroethane (TCA), along with acetone, benzene,
toluene, ethylbenzene and xylene. These chemicals are relatively mobile in the environment.
They have relatively high volatility and are moderately soluble in water. Organic carbon
partition coefficients (KK) for these chemicals are also relatively low (ranging from 11 ml/g to
975 ml/g) suggesting that absorption onto organic matter in the aquifer will have only a
moderate impact on migration.

Biodegradation is an important mechanism in the persistence of the chlorinated aliphatics in
groundwater. The extent and rate of biological reactions is difficult to predict due to a limited
scientific data base; however, several facts emerge from the literature (SAIC 1985). First, the
reactions are primarily a sequential reductive dechlorination; i.e., the trichlorinated compounds
yield dichlorinated compounds which yield monochlorinated compounds. Second, the
transformations occur in an anaerobic environment. The nature and extent of degradation and
the number and type of degradation products is highly dependent on soil conditions. Parsons
et al. (1985) note that a reductive potential, neutral to acid pH, aqueous milieu, the presence
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of electron donors (e.g., organic decomposition products), and electron transfer media (e.g.,
ferrous iron, biologically active molecules such as chlorophyll) favor biological degradation.

Contaminants detected in the soils at Chemsol that may be expected to bioaccumulate/
bioconcentrate include metal species such as lead, and pesticides and PCBs. Bioconcentration
is not expected to be significant for most VOCs and SVOCs (Howard, 1990). No data are
available on the existence or type of bacteria present in the subsurface at Chemsol. It is,
therefore, not possible to estimate biodegradation processes or rates that might be occurring.

Semi volatile Organics

The PAHs constitute the majority of semi-volatiles detected in the soils and ground water at
Chemsol. In general, these compounds exhibit low mobility, low to moderate solubility, and
high organic partition coefficients.

PAHs are considered to be persistent in the environment with persistence increasing with the
complexity of the compound. Little information is available on specific fate and transport
mechanisms for these compounds. As PAHs usually exist as a very complex mixture of more
than 50 separate compounds, fate and transport data are generally inferred from studies of
benzo(a)pyrene (a complex PAH) and a mixture of PAHs. The relatively high octanol/water
coefficients of PAHs indicate that they will be primarily detected in water in the suspended
paniculate fraction (unfiltered samples). The less complex PAHs (i.e., napthalene) are more
volatile and loss to the atmosphere is thought to be a major fate and transport mechanism. The
more complex PAHs are not volatile and loss to the atmosphere is not considered to be
significant. Biodegradation and biotransformation are the ultimate fate mechanism of most
PAHs. The less complex PAHs are readily biodegraded, with half-lives in soil measured in
hours to weeks. The more complex PAHs take significantly longer to biodegrade, with half-
lives measured in weeks to months.

Phthalate compounds generally have a high affinity for soils and sediments. Relative to the
PAHs, this group of compounds is slightly more mobile and soluble, with organic carbon
partition coefficients equal to or less than those for PAHs. The primary contaminant transport
mechanism for this group of compounds includes direct discharge of waste water containing
these compounds, ground water discharge, and surface water runoff.

The pesticides DDT, DDE, and methoxychlor detected in the soils have a moderate solubility
in water, low vapor pressure, low subsurface mobility, and little tendency to biodegrade.
These pesticides, when released to surface water, will strongly adsorb to sediments and may
evaporate. The apparent adsorption of DDT, DDE, and methoxychlor to sediments is lessened
by the presence of dissolved organic matter in solution, thereby increasing the mobile fraction
of these pesticides beyond that which would be normally expected. This may be significant in
waters containing large concentrations of dissolved organic matter, such as swamps and
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marshy areas. Hydrolysis is considered to be an insignificant degradative process for these
compounds. Photolysis may be an important loss process for DDT and DDE in natural
waters, but is not significant in sediments due to decreased exposure to sunlight.
DDE is a degradation product of DDT under anaerobic conditions. Aerobic biodegradation of
DDT is extremely slow (t]/2 = 10 to 14 years) (Little, 1987). Bioaccumulation of DDT is an
important pathway of contaminant transport and sediment species will readily concentrate
DDT.

The concentrations of DDT and DDE observed in the soils indicate that the likely pathway for
these contaminants includes direct application onto soils, surface water/soil runoff and dust,
and uptake by biota. Volatilization may represent a minor contaminant pathway. Pesticides
were not detected in ground water samples from Chemsol.

PCBs are also expected to be highly immobile in the soil/ground water environment because of
their affinity to sorb to soils and their very low solubility. The tendency of PCBs for
adsorption increases with the degree of chlorination and with the organic content of the soil.
These compounds also have a tendency to bioaccumulate. PCBs, including arochlor 1242,
arochlor 1248, and arochlor 1260 were detected in many soil samples at Chemsol, but were
not present in ground water samples. Their likely contaminant pathway includes direct
discharge and absorption to soils, surface runoff and dusts, and uptake by biota.

Inorganics

It should be noted that the inorganic chemicals discussed in this section are all natural
constituents of soils and groundwater. Many of them, however, have been seen at
concentrations above those considered to be background. Because of the high variability in
environmental conditions and the value of certain physical parameters, it is difficult to predict
the mobility of metals in the environment. Nonetheless, a crude sorting into a few mobility
classes is possible. For this investigation, the estimates of overall mobility are based on the
anticipated speciation of the chemicals in fresh water, general solubility patterns, and general
soil sorption patterns. And although no strict rules apply to the assignment of a particular
metal to a mobility class, some general guidelines apply:

• alkaline earth metals (i.e., calcium, potassium and sodium) are relatively
soluble in water and would be among the most mobile;

• metals whose predominant species in freshwater are anions (i.e., arsenic,
selenium and vanadium) which are only minimally retarded in soils, are among
the most mobile;

• metals known to be fairly strongly sorbed to most soils under normal
environmental conditions (i.e., pH 6 to 8 near neutral redox potential) are
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among the least mobile;

• metals whose predominant freshwater species are cations, especially divalent
heavy metals (i.e., copper, lead, and nickel), which are subject to sorption via
cation exchange, are among the least mobile.

The relative mobilities assigned to the inorganic contaminants detected within the study area
are shown in Table 5-3. The mobility of a few selected inorganics are discussed below in
greater detail:

Aluminum

The mobility of aluminum in the environment appears to be primarily controlled by
adsorption. As aluminum is a natural constituent of the clay lattice, it has a strong propensity
toward adsorption to clays and humic material. However, under low pH conditions aluminum
is soluble and mobile in most environments, including organic soils (Brown 1985).

Barium

The mobility of barium in soil and groundwater is low under neutral, alkaline, or reducing
conditions (Kabata-Pendias and Pendias 1984). Its mobility can increase in soils containing
acetate, nitrate, chloride, and hydroxide (EPA 1985).

Cadmium

Cadmium is among the most mobile of the heavy metals, and its mobility depends more on
sorption processes than on precipitation reactions (Kabata-Pendias and Pendias 1984).
Sorption of cadmium is influenced by the clay (Korte et al. 1976) and metal oxide (Callahan et
al. 1979) content of the soil and sediment and is a pH-dependent process that increases with
increasing pH (Frost and Griffin 1977).

Chromium

Chromium is most often found in the oxidation state Cr(in) and, to a lesser extent, Cr(VI).
Cr(ni) and Cr(VI) behave differently in soils. Chromium can be adsorbed or complexed to
soil particles, metal oxides, or organic matter and is therefore rather immobile. Most of the
Cr(m) found in soils is in mixed Cr(IQ) and Fe(in) oxides or in the lattice of minerals,
although Cr(IQ) complexed with organic ligands may stay in solution for over a year (James
and Bartlett 1983a,b). Cr(m) is mobilized only in very acidic soil media. Cr(VI), by
contrast, is easily mobilized, independent of the soil pH (Kabata-Pendias and Pendias 1984).
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The absorption of chromium onto clays is pH dependent; Cr(ni) adsorption increases as pH
increases, whereas Cr(VI) adsorption decreases as pH increases
(Griffin et al. 1977).

Copper

Copper adsorption, precipitation, and organic complexation are important processes in soils
(Kabata-Pendias and Pendias 1984). The processes render copper one of the least mobile
metals. The solubility of copper decreases in the pH 7 to 8 range. Below pH 7, copper
hydroxide cations are formed, and above pH 8, anionic complexes are formed. Copper
mobility is enhanced when organic compounds, such as fulvic and humic acid, complex with
copper.

Iron

Iron is present primarily as Fe(m) in most soils, although Fe(H) may predominate in oxygen-
deficient soils or water. Most of the iron is not mobile because biological and chemical
reactions cause precipitation of iron in soils. Small amounts of iron are transported through
the soil in the form of colloidal ferric oxyhydroxides and in solution as iron-organic chelates.
However, Griffin et al. (1976) have shown that iron is only moderately mobile in a variety of
clays. Anaerobic conditions increase the mobility of iron because Fe(in) is reduced to the
more mobile Fe(II) form. Soil pH is one of the important regulators of iron mobility, with
lower pH favoring mobility, although Fuller (1978) found that even soluble Fe(II) from
landfill leachate migrated "surprisingly slowly" under highly acidic, reducing conditions.

Lead

While precipitation of lead-organic complexes is important, the predominant fate of lead hi the
environment is sorption to soils and sediments. In natural water, lead concentrations decrease
over time; sorption of lead to both sediments and suspended particulates is the favored process,
with clay, hydrous metal oxides, and organic matter influencing this sorption. Carey et al.
(1980) found lead concentrated in the surface soils. The adsorption of lead is pH dependent,
increasing with increasing pH. Above pH 7, virtually all lead in soil is sorbed (Huang et al.
1977). Lead has been found to sorb to hydrous iron and manganese oxides. Thus, in soils or
sediments with a high oxide content, sorption will be expected to occur. Korte et al. (1976)
found that lead was virtually immobile in all but sandy soils.
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Manganese

Manganese that is either naturally occurring in soil or was added to it will exist in the soil in a
variety of forms. Sims et al. (1979) found that less than 2% was water soluble. Another
13%-19% exists in fractions that are either exchangeable, bound to organics, or bound to iron
oxides. The largest fraction of the manganese, 45 %, was in the reducible fraction. The exact
distribution depends on pH: The lower the pH, the more manganese in the water soluble and
exchangeable fractions; the higher the pH, the more in the reducible fraction (Sims et al.
1979).

Nickel

Nickel appears to be only moderately retarded in its movement through soil. In studies of the
migration of metal through soil, nickel was found to be evenly distributed throughout the
column (Schirado et al. 1986). In studies of sewage sludge and the leachability of metals,
Holtzclaw et al. (1978) and Brown et al. (1983) found that nickel's mobility was similar to that
of zinc and cadmium.

Vanadium

Vanadium is readily leached from soil columns to which it is sorbed as an anion. The
behavior of vanadate is probably similar to that of phosphate, which is adsorbed to ferric
oxides and clays (Kustin and Macata 1982). Korte et al. (1976) found that sorption of
vanadium was correlated with clay, free iron oxides, and surface area of the soil. The authors
also found pH to be a major factor in controlling vanadium's mobility. As well, vanadium is
likely to be fairly mobile in the subsurface environment. Under oxidizing conditions, the
vanadate ion is likely to be sorbed ontS soil. This is a reversible process, and therefore
vanadate can be expected to be leached through the soil column.

Zinc

Die soil chemistry of zinc is governed by the pH of the soil. In acidic soils, zinc adsorption is
related to cation exchange sites, while in alkaline soils, the chemistry is dominated by organic
ligands. Cation exchange processes will be influenced by the type of cations moving through
the soil. This implies that when there are mobile metals, competition for the binding sites will
occur, and zinc may be mobilized. In more alkaline soils zinc can form an organo-zinc
complex, which would also increase the metal's mobility (Kabata-Pendias and Pendias 1984).
Metal oxides also influence zinc's mobility. Zinc was found to be highly associated with
oxides. Clay is also capable of sorbing zinc. Soils that contain high levels of calcium and
phosphorus immobilize the metal (Kabata-Pendias and Pendias 1984).
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6.0 BASELINE HUMAN HEALTH RISK ASSESSMENT

This section was prepared by EPA Region EL

6.1 OVERVIEW

The specific objectives of this baseline risk assessment are to evaluate potential current and future
impacts to human health and the environment in the absence of remedial action at the Chemsol
site. This report was prepared in accordance with the EPA guidance documents listed below.
Additional references are listed in the reference section at the end of this report.

• Risk Assessment Guidance for Superfund: Human Health Evaluation Manual
(RAGS HHEM) (USEPA, 1989a).

• Exposure Factors Handbook (USEPA, 1989b).

• Guidance for Data Useability in Risk Assessment (USEPA, 1992a).

• Dermal Exposure Assessment: Principles and Applications (USEPA, 1992c).

• Human Health Evaluation Manual, Supplemental Guidance: Standard Default
Exposure Factors (USEPA, 199la).

• Health Effects Assessment Summary Tables FY 1994-Annual (USEPA, 1994a).

• Integrated Risk Information System On-line Data Base of Toxicity Measures
(USEPA, 1994b).

6.2 BACKGROUND

The Chemsol site covers approximately 40 acres of partially wooded land on Fleming Street in
the Township of Piscataway in Middlesex County, New Jersey (Figures 1 and 2). During the
1950s and 1960s, the Chemsol site was used as a solvent recovery and waste reprocessing facility.
Historically, there have been several fires and explosions at the Chemsol site. In September

1958, a still exploded on the site. In June 1961, a fire started when a 50 gallon drum of hexane
exploded. In June 1962, a fire started when a pile of approximately 500,000 pounds of wax was
ignited by a spark from a nearby tractor. In October 1964, a reaction of aluminum chloride and
water generated hydrogen chloride gas, which resulted in the evacuation of the area in the vicinity
of the site.

In 1964, the owner, Tang Realty, Inc., was ordered by the Township to cease operations. The
plant was dismantled the following year. Several large mounds of plastic wastes were left behind.
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In 1976, a grass fire ignited one of the mounds. The Piscataway Fire Inspector subsequently
signed a complaint against Tang Realty, Inc. for failure to clear the waste mounds. In 1978, the
site was rezoned from industrial to residential. In 1983, the site was placed on the Superfund
National Priority List (NPL).

Soil and ground water investigations at the site were conducted from 1980 to 1990 by consultants
of Tang Realty, Inc. under the direction of the New Jersey Department of Environmental
Protection (NJDEP). In 1984, the NJDEP ordered Tang Realty, Inc. to conduct soil and ground
water investigations at the site to evaluate the impact of former site activities. Soil samples were
collected from on-site locations while ground water samples were collected from on-site and off-
site locations. Chemical contaminants at the site included an array of volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs), metals, pesticides, and polychlorinated
biphenyls (PCBs). The presence of pesticides at the site, is specifically addressed in Section 6.5.3.

In 1990, the USEPA and NJDEP agreed that the USEPA should perform site investigations and
federally fund the remainder of the investigatory work. The USEPA subsequently performed
activities resulting in the development of a Focused Feasibility Study (FFS). The purpose of the
FFS was to evaluate alternatives to restrict further migration of the most heavily contaminated
ground water on-site (to 130 feet below grade). As part of the FFS, one round of ground water
samples was collected. The FFS was finalized in July 1991 and a Record of Decision (ROD) was
signed by the USEPA in September 1991. The ROD stipulates that a ground water pump and treat
remedy be implemented with treatment on-site and discharge to an on-site surface water body
known as Stream 1 A. During August and September, 1991, eight rounds of surface water samples
were collected from Stream 1 A. The analytical results were used to develop discharge limitations
for the interim remedy. Private parties have designed and built an interim ground water extraction
system which is currently in operation to prevent ground water contamination down to
approximately 130 feet from migrating off-site.

CDM Federal has produced this Remedial Investigation report for the site in order to expand the
existing data base to achieve the objectives listed below as presented in the USEPA's 1992 work
plan.

• Further delineate the horizontal and vertical nature and extent of soil and ground
water contamination and mechanisms for transport and contaminant pathways;

• Identify the probable source(s) of contamination;

• Evaluate potential impacts to air;

• Evaluate potential environmental and public health risks;

• Evaluate Applicable or Relevant and Appropriate Requirements (ARARs) for
cleanup standards;
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• Evaluate methods for ground water remediation; and,

• Evaluate methods for soils remediation.

6.3 SCOPE OF THE RISK ASSESSMENT

The baseline risk assessment presents an evaluation of the potential risks and hazards to human
health that may exist at the site currently and in the future in the absence of any further
remediation. The assessment is based on the site data generated from the October 1992 through
April 1994 field sampling activities conducted as part of the RI/FS.

The baseline risk assessment was prepared utilizing, to the maximum extent possible, site-specific
data to define sources, pathways, receptors, chemical concentrations and exposure input terms.
Where specific data were not available, professional judgement was used to select input terms that
are assumed to reflect actual site conditions.

6.4 ORGANIZATION OF THE RISK ASSESSMENT

HAZARD IDENTIFICATION

In the hazard identification step of the risk assessment, a subset of the various chemicals identified
in each environmental matrix (i.e., soil, air, ground water) was selected for detailed analysis. The
primary selection criteria for these chemicals included 1) the chemical concentrations in various
media; 2) a chemical concentration-toxicity screen; 3) the frequencies of detection; 4) the
physical/chemical parameters; 5) the degree of toxicity, mobility, and persistence in the
environment; and 6) historical information about site activities and the chemicals reliably
associated with these activities. The hazard identification is presented in Section 6.5 of this
report. All site sample data collected as part of RI field activities conducted between 1992 and
1994 are presented in the RI report.

EXPOSURE ASSESSMENT

In the exposure assessment step of the risk assessment, qualitative or quantitative estimates of the
magnitude, frequency, duration, and routes of exposure were made. Numerous pathways through
which chemical contaminants could possibly migrate from potential sources to existing receptors
were identified. Receptor groups (i.e., human populations) that might potentially be exposed as
a result of the presence of one or more chemicals in the environment were also identified.
Typically, these receptor populations include persons who might be exposed via ingestion of,
dermal contact with, or inhalation of a contaminated medium, such as surface soil. Receptors who
might be exposed under present or potential future land or water use scenarios were evaluated, as
appropriate.
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Exposure point concentrations for chemicals of potential concern were estimated based on the 95
percent Upper Confidence Limit (UCL) on the arithmetic mean (Appendix M). However, if the
maximum site detection for a chemical was lower than the 95 percent UCL concentration, the
actual maximum site detection was utilized in the estimation of potential chemical intakes.
Estimated daily chemical intakes via ingestion, dermal contact or inhalation were quantitatively
evaluated based on the 95 percent UCL estimate and site-specific, medium-specific, and receptor-
specific intake variables. Both chronic and subchronic daily intakes were estimated in the risk
assessment depending on the specific receptor population being evaluated. Exposures were
estimated for the reasonable maximum case exposure scenario (RME). The RME is the highest
exposure that is reasonably expected to occur at a site. It should be noted that the risk assessment
assumes that no reduction in exposure concentrations occurs due to natural physical/chemical
processes, site remediation or institutional controls. The results of this evaluation are provided
in the Exposure Assessment section (6.6) of this report.

DOSE-RESPONSE ASSESSMENT

The dose-response assessment step of the risk assessment weighs available lexicological evidence
regarding the potential for a particular chemical contaminant to cause adverse health effects in
exposed individuals and to provide, where possible, an estimate of the relationship between the
extent of exposure to a chemical contaminant and the increased likelihood and/or severity of
adverse health effects (USEPA, 1989a).

The USEPA has performed the toxicity assessment step for numerous chemicals and has made
available the resulting toxicity information and toxicity values, which have undergone extensive
peer review; however, data analysis and interpretation are still required. The toxicity values used
in this risk assessment were obtained from the (IRIS) data base which is updated monthly, or from
the Health Effects Assessment Summary Tables (HEAST FY 1994) if no value was present in
IRIS. The Superfund Health Risk Technical Support Center was consulted for numerous specific
chemical toxicity values (i.e., trichloroethene), when no value was available from IRIS or
HEAST.

A toxicity profile for each chemical of potential concern was developed using USEPA toxicity
assessments and accompanying values. When toxicity values were not available for a specific
chemical, the chemical was qualitatively discussed. The toxicity values and the limitations of use
of the toxicity values have been described in the dose-response Assessment (Section 6.7) of the
risk assessment. Toxicological profiles are presented in Appendix N.

RISK CHARACTERIZATION

The Risk Characterization step of the risk assessment process combines data from the hazard
identification, dose-response assessment and exposure assessment to generate quantitative estimates
of the carcinogenic risks and noncarcinogenic health effects associated with each exposure pathway
for present and potential future land uses of the site. The risk characterization is presented in
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Section 6.8 of this report. Spreadsheet calculations are presented in Appendix O.

Uncertainty associated with the risk and hazard estimates are addressed both qualitatively and
quantitatively in section 6.9 of this report. Central tendency risk estimates have been prepared
for pathways which generate cancer risks or noncancer hazards using reasonable maximum
exposure assumptions. Central tendency calculations are presented in Appendix P of this report.

Risk-based preliminary remediation goals (PRGs) for contaminated media at the Chemsol site are
presented and discussed in Section 6.10. A summary of the results of the baseline human health
risk assessment is presented in Section 6.11 of this report.

6.5 HAZARD IDENTIFICATION

The site characterization and analytical data for this risk assessment were obtained from the RI/FS
work plan prepared by the USEPA in June 1992, RI sampling activities performed by CDM
Federal from 1992 to 1994, and PRP sampling activities performed in June 1994. This risk
assessment includes an evaluation of RI data from one round of samples from 66 soil borings (109
target compound list/target analyte list (TCL/TAL) samples), one round of ground water samples
(49 monitoring wells and 52 samples), two rounds of surface water samples from 12 locations (19
samples), two rounds of sediment samples from 11 locations (34 samples), and two rounds of air
samples collected from various locations (16 samples). Also included in the risk assessment are
five soil samples, SS-1 through SS-4 (two surface soil samples, two subsurface soil samples, and
one subsurface soil sample duplicate), collected by the PRPs from the area surrounding the current
ground water treatment plant.

This section presents a summary of the results of the sampling and analysis activities conducted
to characterize conditions at the Chemsol, Inc. site. The results of these activities are presented
along with the criteria used to identify chemicals of potential concern and a list of chemicals of
potential concern selected on the basis of these criteria.

All site environmental data, including tentatively identified compound (TIC) data, which were
evaluated and/or utilized in this assessment are presented in the RI report. The sampling results
have been summarized in tabular form for surface soil, subsurface soil, air, ground water, surface
water, and sediment groupings as follows: Lot 1A and Lot IB surface and subsurface soil
(grouped separately or pooled), air (upwind, downwind, and on-site), ground water (on-site), and
surface water and sediment (Stream IB and the Drainage Ditch - upstream and on-site). These
tables are presented in Section 6.5.2. Each data summary table presents all chemicals detected,
the associated frequencies and ranges of detections, the locations of the maximum detected
concentrations, and the range of detection limits. Data are segregated by locations considered
to be potentially impacted by the site (i.e., on-site and downgradient) and by locations that may
be representative of background (i.e., upgradient).
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All soil, air, ground water, surface water, and sediment sample data, including TIC data obtained
during the RI, were validated in accordance with USEPA Region n protocols. All data qualifiers
have been included in the data summary tables for completeness.

Data collected from media to which exposure was considered likely and where exposure pathways
were considered complete formed the basis of the quantitative risk assessment. These data were
used to estimate exposure point concentrations as discussed in Section 6.6.3 and carcinogenic risk
and noncarcinogenic hazard estimates as presented in Section 6.8.

6.5.1 SUMMARY OF SAMPLING AND ANALYSIS ACTIVITIES

The environmental media that were sampled and that were quantitatively evaluated in this risk
assessment included surface soil, subsurface soil, air, ground water, surface water, and sediment.
The following is a summary of specific data sets for soil, air, ground water, surface water, and
sediment used in the evaluation of potential human health risks and hazards.

6.5.1.1 Soil

Historical information suggests that most of the Chemsol facility operations occurred in Lot IB.
Analytical data confirm that Lot IB is more chemically contaminated than Lot 1A. For risk
assessment purposes, soil borings and their associated samples were grouped according to their
respective locations within Lot 1A and Lot IB. Samples within Lot 1A have been placed into two
sub-groupings due to the recent installation of an effluent discharge line leading from the water
treatment plant to Stream 1A. The excavation activities involved in the construction of the
discharge line disturbed the locations of surface and subsurface soil samples collected during RI
field activities. The excavated soils were replaced after installation of the effluent discharge line
where the line is below grade, and were mounded over the line toward the eastern border of the
site where the line was above grade. Since the soils from which samples were collected during
the RI are still present and available for direct contact, the collected surface and subsurface soil
samples have been retained for evaluation in the risk assessment. However, since it is no longer
possible to come into direct contact with only surface or subsurface soil due to the mixing of soils
during excavation and replacement activities, the soils have been considered as a single group
collected from zero to eight feet in depth.

One hundred and three soil borings were drilled as part of the RI field activities conducted by
CDM Federal. A total of 109 soil samples were collected in November 1993 for full TCL/TAL
and cyanide analysis. The soil boring locations are shown in Figure 6-3.

Surface soil samples included samples taken from zero to two feet in depth. Subsurface soil
samples taken from two to eight feet in depth were used to estimate risks associated with present
and potential future excavation activities. Surface soil samples collected from zero to two feet and
subsurface soil samples collected from two to approximately eight feet, including duplicates as
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appropriate, were used to produce data summary tables and to calculate chemical concentration-
toxicity screens and exposure point concentrations.

All samples collected during the RI field investigation in November 1993 were analyzed for
TCL/TAL and cyanide parameters. Eight surface soil and ten subsurface soil samples were
collected in Lot 1A, while 30 surface soil and 41 subsurface soil samples, including duplicates,
were collected in Lot IB. Since access to off-site locations to collect background samples could
not be obtained, existing on-site surface soil data were reviewed to determine whether any
locations are representative of background.

Soil samples were collected from the site at depth intervals ranging from zero to approximately
eight feet. Samples collected from two to eight feet are considered to be the zone of soils that
may be accessed during construction (i.e., excavation) activity. Samples collected from beneath
paved surfaces (i.e., PRP sample SS-1) or from beneath recently landscaped surfaces (i.e., PRP
sample SS-2) have been included in the subsurface samples. All samples were placed in Lot 1A
and Lot IB groupings (including the combined Lot 1A and Lot IB grouping and the Effluent
Discharge Line sub-grouping) for evaluation in this risk assessment.

6.5.1.2 Air

As part of CDM Federal's RI field activities, two rounds of air samples were collected in March
1993 (Round 1) and May 1994 (Round 2) and analyzed for VOCs. A total of eight samples from
each round (including one duplicate in each) were collected using Summa canisters placed
approximately two feet above the ground surface. Round 1 sample locations included an upwind
location near the apartment complex (Cl-AR-07), two downwind locations (one on Fleming Street
and one by the railroad tracks - Cl-AR-05 and Cl-AR-06), and four on-site hot spots in the
northeast comer of Lot IB (Cl-AR-01 through Cl-AR-04). A duplicate sample was collected for
sample Cl-AR-02. Round 2 air sample locations are not the same as Round 1 locations. Round
2 air sample locations included two downwind locations near the apartment complex (AR-G and
AR-H), one upwind location on Fleming Street (AR-A), and four on-site hot spots in the northeast
corner of Lot IB (AR-B through AR-E). A duplicate sample was collected for sample AR-E.
Figure 4 shows the locations of the Round 1 and Round 2 air samples, respectively. Upwind
samples were used for comparative purposes. The primary constituents of potential concern
detected in air samples at the Chemsol site and downwind of the site (acetaldehyde and acrolein,
respectively) were not detected in any other media sampled at the site during the remedial
investigation. As a result, air sampling data were not considered to be site-related, and were not
included in the risk assessment.

6.5.1.3 Ground Water

As part of CDM Federal's RI field activities, two rounds of ground water samples were collected
in 1994. Round 1 samples were collected in March and April 1994 from 49 monitoring wells.
Round 2 ground water samples were collected in October 1994 from 47 monitoring wells (2 wells
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were dry), six weeks after the on-site water treatment plant became operational. A large portion
of the SVOC results for Round 1 ground water samples were rejected due to exceedance of the
holding times. Round 2 SVOC results were used as replacement values for those Round 1 samples
having rejected or partially rejected SVOC results. Round 2 SVOC results were not used when
Round 1 SVOC results were useable (i.e., not rejected). The Round 2 SVOC results were
compared to the Round 1 SVOC results before substituting; it was determined that the results were
generally comparable, regardless of the pumping that had been occurring for six weeks. Ground
water samples were collected from overburden (upper weathered bedrock) wells and bedrock
wells. Figure 6-5 shows the locations of the monitoring wells.

6.5.1.4 Surface Water

As part of the CDM Federal's RI field activities, two rounds of surface water samples were
collected from Stream IB and from the northern drainage ditch in October 1992 (Round 1) and
February 1993 (Round 2). Nine surface water samples, including one duplicate, were collected
from eight sample locations during Round 1 sampling. During Round 2 sampling, ten samples,
including one duplicate, were collected from nine sample locations. Samples Cl-SW-02 and C2-
SW-02 are considered to be upstream of the site. All samples were analyzed for TCL/TAL and
cyanide parameters.

It should be noted that Round 1 and Round 2 sample locations are not identical. It was determined
that samples Cl-SW-07 and Cl-SW-09 from round 1 were collected from an artificial wetland
resulting from a leaking water main, therefore, these sample locations were excluded from Round
2 sampling. Surface water sample Cl-SW-08 was collected from a small wetlands in the wooded
area of Lot 1A during Round 1 sampling. However, it was determined that this condition was due
to a clay pipe discharging into the area. This location was therefore not sampled during Round
2. Three new sample locations were added for Round 2, including two along the northern
drainage ditch (C2-SW-10 and C2-SW-11) and one from the drainage ditch along the western site
boundary which is intermittently wet (C2-SW-12). Figure 6-6 shows the locations of the Round
1 and Round 2 surface water samples.

Data from each sample (including duplicates) have been used to produce a data summary table and
to calculate a chemical concentration - toxicity screen and exposure point concentrations.
Upstream samples were not included in the calcuktion of risk/health effects but were instead used
for comparative purposes.

6.5.1.5 Sediment

Two rounds of sediment samples were collected in October 1992 (Round 1) and February 1993
(Round 2) during CDM Federal's RI field activities to determine if any off-site migration of
chemical contaminants has occurred. Sediment samples were collected from the same locations
as the surface water samples (see Figure 6). For Round 1, two samples from each of six locations
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were collected from zero to six inches and six inches to twelve inches. For two locations, only
one sample was collected at zero to six inches. For one location (Cl-SD-03-01), a duplicate was
collected at zero to six inches. Samples Cl-SD-02-01, Cl-SD-02-02, C2-SD-02-01, and C2-SD-
02-02 are considered to be upstream of the site. All samples were analyzed for TCL/TAL and
cyanide parameters.

For Round 2, two samples from each of nine locations were collected from zero to six inches and
six to twelve inches with the exception of one location (C2-SD-03-01) for which a duplicate
sample was collected at zero to six inches. All samples were analyzed for TCL/TAL and cyanide
parameters.

Data from each sample (including duplicates) have been used to produce a data summary table and
to calculate a chemical concentration - toxicity screen and exposure point concentrations.
Upstream samples were not included in the calculation of risk/health effects but were instead used
for comparative purposes.

6.5.2 RESULTS OF SAMPLING AND ANALYSIS ACTIVITIES

6.5.2.1 Data Quality

As part of the data evaluation process, the quality of all sampling data were evaluated. As
previously stated, all RI data were validated in accordance with USEPA Region n data validation
protocols. However, it should be noted that the data for certain samples and analytes that were
not rejected during validation were qualified for the following reasons:

• The "*" qualifier indicates for inorganics that duplicate analysis was not within
control limits.

• The T qualifier indicates for all chemicals that the reported concentration is
estimated.

• The "B" qualifier indicates for organics that the reported concentration is estimated
since it was detected in both the sample and in the associated blank; for inorganics,
the "B" qualifier indicates that the reported value is less than the contract required
detection limit but greater than the instrument detection limit.

• The "E" qualifier indicates for organics that the concentration exceeds the
calibration range of the GC/MS instrument; for inorganics, the "E" qualifier
indicates that the value is estimated due to matrix interferences.

• The "N" qualifier for organics indicates that there is only presumptive evidence for
their presence; for inorganics, the "N" qualifier indicates that the spiked sample
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recovery is not within control limits.

• The "D" qualifier for organics indicates that the chemical was identified in an
analysis at a secondary dilution factor.

• The "P qualifier for pesticides indicates a greater than 25 percent difference for
detected concentrations between two GC columns.

• The "W" qualifier for inorganics indicates that the post-digestion spike for furnace
AA analysis is out of control limits, while sample absorbance is less than 50
percent of spike absorbance.

• The "S" qualifier indicates for inorganics that the reported value was determined
by the Method of Standard Additions (MSA).

• The "M" qualifier indicates for inorganics that the duplicate injection precision
criteria was not met.

• The "U" qualifier for all chemicals indicates that the chemical was not detected at
the reported detection limit.

In general, data with qualifiers that indicate uncertainties in concentrations but not identity were
utilized in this risk assessment. Rejected data, qualified with an "R", were not used in this risk
assessment since the chemical's identity and concentration were uncertain. Data qualified with
a "U" were used in this risk assessment, as appropriate, in producing data summary tables and in
calculating 95 percent UCLs. Samples having duplicate results were given the suffix - AV so that
the samples would be recognized properly as averaged results in the computer data base.

6.5.2.2 Chemicals Detected in Soil

Surface Soil; Site surface soil sample data are presented in Tables 6-1 through 6-3 for Lot 1 A,
Lot IB, and Site-Wide (Lot 1A and Lot IB) areas of concern, respectively. The future-use site-
wide (Lot 1A and Lot IB) scenario assumes future development of the two areas at the same time
since they are located adjacent to each other. At present, no construction work is in progress at
the site.

Lot 1A

The results of the analysis of thirteen surface soil samples collected from a depth of zero to two
feet in Lot 1A are presented in Table 6-1. Three VOCs were each detected in one of thirteen
samples. The chemical detected at the highest concentration was styrene (4.0 J ug/kg) in sample
Cl-SB-18-01.
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Four SVOCs, (primarily PAHs), were detected in at least one of thirteen Lot 1A surface soil
samples. The most frequently detected SVOC was di-n-butylphthalate (3 of 13 samples). The
chemical detected at the highest concentration was di-n-butylphthalate (150 J ug/kg) in sample Cl-
SB-59-01.

Two PCBs, Aroclor 1254 and Aroclor 1260, were detected in at least one of thirteen Lot 1A
surface soil samples. The maximum detection, 30 J ug/kg, was reported in sample Cl-SB-59-01.
Dieldrin was detected in sample Cl-SB-20-01 at 17 ug/kg.

Nineteen inorganics were detected in at least two Lot 1A surface soil samples. Sixteen inorganics
were detected in each of the analyzed samples. Inorganics detected in Lot 1A surface soil samples
included arsenic (3.8J mg/kg) in sample Cl-SB-19-01, and mercury (3.3 mg/kg) in sample Cl-
SB-26-01.

Lot IB

The results of the analysis of the 25 surface soil samples and two duplicates collected from a depth
of zero to two feet in Lot IB are presented in Table 6-2. Seventeen VOCs, including primarily
chlorinated aliphatic and simple aromatic chemicals, were detected in at least one sample. The
most frequently detected chemicals were trichloroethene (10 of 25 samples), tetrachloroethene (8
of 25 samples), and toluene (8 of 25 samples). The chemicals detected at the highest
concentrations were toluene (380,000 ug/kg) and xylenes (total) (110,000 ug/kg) in sample Cl-
SB-43-01.

Twenty SVOCs, including primarily PAHs and phthalates, were detected in at least one Lot IB
surface soil sample. The most frequently detected chemicals were di-n-butylphthalate (8 of 25
samples), and di-n-octylphthalate (7 of 25 samples). The highest SVOC detections were reported
for bis(2-ethylhexyl)phthalate (63,000 ug/kg) and naphthalene (18,000 ug/kg) in sample Cl-SB-
43-01.

Seventeen pesticides and three PCBs were detected at least once in Lot IB surface soil samples.
The most frequently detected pesticides were 4,4'-DDE (17 of 24 samples), aldrin (16 of 22
samples), and dieldrin (14 of 22 samples). The highest pesticide detections were reported for
dieldrin (13,000 D ug/kg) in sample Cl-SB-43-01 and aldrin (8,300 D ug/kg) in sample Cl-SB-
75-01. The most frequently detected PCB was Aroclor 1260 (20 of 25 samples). The highest
PCB detection was reported for Aroclor 1248 (310,000 D ug/kg) in sample Cl-SB-75-01. It
should be noted that the maximum concentrations of all three detected PCBs were reported in
sampled-SB-75-01.

Twenty-two inorganics were detected in at least two Lot IB surface soil samples. Fourteen
inorganics were detected in each of the analyzed samples. Inorganics detected in Lot IB surface
soil samples included cadmium (30 mg/kg) in sample Cl-SB-38-01 and lead (1,920J mg/kg) in
sampled-SB-10-01.

T7200*6-2(CHEMSOL.ECO) 6-11 1014%

OO1 110'.



Site-Wide (Lot 1A and Lot IB)

The results of the analysis of 38 surface soil samples and two duplicates collected from a depth
of zero to two feet in the pooled Lot 1A and Lot IB (site-wide) data are presented in Table 6-3.
Eighteen VOCs, including primarily chlorinated aliphatic and simple aromatic chemicals, were
detected in at least one sample. The most frequently detected VOCs were trichloroethene (11 of
38 samples), tetrachloroethene (8 of 38 samples), and toluene (8 of 38 samples). The highest
VOC detections were reported for toluene (380,000 ug/kg) and xylenes (total) (110,000 ug/kg)
in sampled-SB-43-01.

Twenty SVOCs, including primarily PAHs and phthalates, were detected in at least one Lot 1A
and Lot IB (site-wide) surface soil sample. The most frequently detected SVOCs were di-n-
butylphthalate (11 of 38 samples) and di-n-octylphthalate (7 of 38 samples). The highest SVOC
concentrations were reported for bis(2-ethylhexyl)phthalate (63,000 ug/kg) and naphthalene
(18,000 ug/kg) in sample Cl-SB-43-01.

Seventeen pesticides and three PCBs were detected in at least one Lot 1A and Lot IB (site-wide)
surface soil sample. The most frequently detected pesticides were 4,4'-DDE (17 of 37 samples),
aldrin (16 of 35 samples), and dieldrin (15 of 35 samples). The highest pesticide detections were
reported for dieldrin (13,000 D ug/kg) in sample Cl-SB-43-01 and aldrin (8,300 D ug/kg) in
sample Cl-SB-75-01. The most frequently detected PCB was Aroclor 1260 (21 of 38 samples).
The highest PCB detection was reported for Aroclor 1248 (310,000 D ug/kg) in sample Cl-SB-75-
01. It should be noted that the maximum concentrations of all three detected PCBs were reported
in sample Cl-SB-75-01.

Twenty-two inorganics were detected in at least two Lot 1A and Lot IB (site-wide) surface soil
samples. Fourteen inorganics were detected in each of the analyzed samples. Inorganics detected
in the pooled Lot 1A and Lot IB surface soil samples included cadmium (30 mg/kg) in sample Cl-
SB-38-01 and lead (1,9201 mg/kg) in sample Cl-SB-10-01.

Subsurface Soil: Subsurface soil sample data are presented in Table 6-4 for the Site-Wide
(pooled Lot 1A and Lot IB) area of concern.

Site-Wide (Lot 1A and Lot IB)

The results of the analysis of 52 subsurface soil samples and two duplicates collected from a depth
of two to eight feet or from under paved or landscaped areas in the Lot 1A and Lot IB (site-wide)
area are presented in Table 6-4. Twenty VOCs, including primarily chlorinated aliphatic and
simple aromatic chemicals and ketones, were detected in at least one sample. The most frequently
detected VOCs were xylenes (total) (18 of 52 samples) and ethylbenzene (12 of 52 samples). The
VOCs detected at the highest concentrations were xylenes (total) (40,000 ug/kg) and toluene
(27,000 D ug/kg) in sample Cl-SB-76-02.
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Twenty SVOCs, including primarily chlorinated benzenes, PAHs, and phthalates were detected
in at least one Lot 1A and Lot IB (site-wide) subsurface soil sample. The most frequently
detected SVOCs were naphthalene and 2-methylnaphthalene, each detected in 13 of 52 samples.
The SVOCs detected at the highest concentrations were anthracene (440,000 D ug/kg) and
phenanthrene (22,000 ug/kg) in sample Cl-SB-38-02.

Eighteen pesticides and three PCBs were detected in at least one Lot 1A and Lot IB (site-wide)
subsurface soil sample. The most frequently detected pesticides were 4,4'-DDE (11 of 49
samples) and aldrin (10 of 50 samples). The highest pesticide detections were reported for
toxaphene (22,000 D ug/kg) and endrin aldehyde (800 D ug/kg) in sample Cl-SB-74-02. The
most frequently detected PCBs were Aroclor 1254 (14 of 50 samples) and Aroclor 1260 (14 of
51 samples). The highest PCS detection was reported for Aroclor 1248 (5,800 DJ ug/kg) in
sample Cl-SB-76-02.

Twenty-two inorganics were detected in at least two Lot 1A and Lot IB (site-wide) subsurface soil
samples. Fourteen inorganics were detected in each of the analyzed samples. Inorganics detected
in the pooled subsurface soil data from Lot 1A and Lot IB included lead (914 mg/kg) in sample
C1-SB-37N-02.

Surface/Subsurface Soil Adjacent to Effluent Discharge Line:

Surface and subsurface soil samples were collected along the southern boundary of the site as part
of the RI field investigation. As a result of the recent excavation and replacement of soils during
installation of the effluent discharge line leading from the water treatment plant to Stream 1A,
soils of varying depths (i.e., surface and subsurface) became mixed. Therefore, the soil samples
collected in this area as part of the RI have been grouped together and treated separately from Lot
1A and Lot IB surface and subsurface soils. It should also be noted that the effluent discharge
line was below grade at the western side of the site towards the water treatment plant, but due to
site topography, was above grade towards the eastern side of the site where it was covered with
some of the excavated soils and seeded.

The results of the analysis of 17 surface and subsurface soil samples and two duplicate samples
collected at depths ranging from zero to eight feet are presented in Table 6-5. Seven VOCs,
including primarily chlorinated aliphatic chemicals, were detected in at least one sample. The
most frequently detected VOCs were toluene (9 of 17 samples) and trichloroethene (6 of 17
samples). The VOC detected at the highest concentration was toluene (110 /xg/kg) in sample Cl-
SB-30-01.

Twenty-six SVOCs, including primarily PAHs, phthalates, and phenols, were detected in at least
one soil sample. The most frequently detected chemicals were phenanthrene (6 of 17 samples)
and di-n-butylphthalate, fluoranthene, and pyrene, each detected in 5 of 17 samples. The SVOCs
detected at the highest concentrations were bis(2-ethylhexyl)phthalate (17,000 ptg/kg) and
anthracene (3,300 /xg/kg) in sample Cl-SB-04-01.
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Eight pesticides and three PCBs were detected in at least one soil sample. The most frequently
detected pesticide was 4,4,'-DDE (6 of 14 samples). The highest pesticide detections were
reported for beta-BHC (9.50 J /*g/kg) in sample Cl-SB-03-02 and endrin aldehyde (9.50 J /xg/kg)
in sample Cl-SB-05-01-AV. The most frequently detected PCBs were Aroclor 1254 (7 of 14
samples) and Aroclor 1260 (6 of 15 samples). The highest PCB detection was reported for
Aroclor 1254 (540 J /zg/kg) in sample Cl-SB-04-01.

Twenty-two inorganics were detected in at least two soil samples. Sixteen inorganics were
detected in each of the analyzed samples. Inorganics detected adjacent to the effluent discharge
line included lead (1,8801 mg/kg) in sample Cl-SB-04-01.

6.5.2.3 Chemicals Detected in Air

The results of the analysis of 14 air samples and two duplicate samples collected from upwind,
on-site, and downwind locations are presented in Table 6-6. Several of the primary constituents
of potential concern detected in air samples at the Chemsol site and downwind of the site
(acetaldehyde and acrolein, respectively) were not detected in any other media sampled at the site
during the remedial investigation. As a result, air sampling data for these compounds were not
considered to be site-related, and were not included in the risk assessment. Potentially site-related
chemicals which were detected in on-site air were considered in the selection of chemicals of
potential concern in the risk assessment.

6.5.2.4 Chemicals Detected in Ground Water

A single site-wide ground water data summary is presented in Table 6-7. Ground water samples
collected from all depths have been grouped together for analysis. Samples having duplicate
results, as for the soils, were given the suffix -AV to differentiate the components of the averaged
results.

The results of the analysis of 49 ground water samples collected at the Chemsol, Inc. site are
presented in Table 6-7. Twenty-five VOCs, including primarily chlorinated aliphatic and aromatic
chemicals, were detected in at least one sample. The most frequently detected VOCs were
trichloroethene (39 of 49 samples) and 1,2-dichloroethene (total) (34 of 49 samples). The VOCs
detected at the highest concentrations were trichloroethene (180,000 ug/1) and acetone (120,000
J ug/1) in sample C-l.

Twenty-seven SVOCs, including primarily chlorinated benzenes, phenols, PAHs, and phthalates,
were detected in at least one site ground water sample. The most frequently detected SVOCs were
1,2-dichlorobenzene (19 of 49 samples) and 1,4-dichlorobenzene (14 of 49 samples). The highest
concentrations were reported for 1,2-dichlorobenzene (3,300 J ug/1) in sample TW-1 and 2-
methylphenol (1,200 D ug/1) in sample C2-GW-TW5.

Sixteen pesticides were detected in at least one site ground water sample. The most frequently
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detected pesticides were 4,4'-DDE (6 of 45 samples), 4,4'-DDT (4 of 45 samples), and gamma-
chlordane (4 of 46 samples). The highest pesticide detections were reported for delta-BHC (0.56
JP ug/1) and 4,4'-DDE (0.28 JP ug/1) in sample C-l.

Twenty-three inorganics were detected in at least one site ground water sample. Eight inorganics
were detected in each of the analyzed samples. Inorganic compounds detected in ground water
included cadmium (32.6 ug/1) in sample TW-5 and lead (86.9 ug/1) in sample TW-1).

6:5.2.5 Chemicals Detected in Surface Water

The results of the analysis of 17 surface water samples and two duplicates collected from locations
upstream of the site and on-site are presented in Table 6-8. Surface water samples Cl-SW-02,
C2-SW-01 and C2-SW-02 were the only samples collected upstream of the site.

Qn-Site:

For the on-site samples, 16 VOCs, including primarily chlorinated aliphatic and simple aromatic
chemicals, were detected in at least one sample. The most frequently detected VOCs were 1,2-
dichloroethene (total) and chloroform, each detected in 5 of 15 samples. The VOCs detected at
the highest concentrations on-site included 1,2-dichloroethene (total) (120 ug/1) in sample C2-SW-
06 and toluene (35.0 ug/1) in sample C2-SW-05.

Three SVOCs were detected in at least one on-site surface water sample. The most frequently
detected SVOC was di-n-octylphthalate (4 of 14 samples). All others were detected in only a
single sample. The SVOCs detected at the highest concentrations were 1,2-dichlorobenzene (4.0
J ug/1) and naphthalene (2.0 J ^ig/1), in sample C2-SW-05, and di-n-octylphthalate (2.0 J ug/1) in
sample C2-SW-06.

Five pesticides were detected in at least one on-site surface water sample. The most frequently
detected pesticides were gamma-BHC (lindane, total) (3 of 14 samples) and heptachlor epoxide
(1 of 12 samples). The pesticide detected at the highest concentration was endosulfan I (0.03 J
i-g/1) in sample C2-SW-06. No PCBs were detected in on-site surface water samples.

Nineteen inorganics were detected in at least one on-site surface water sample. Ten inorganics
were detected in each of the analyzed samples. Inorganics detected in surface water on-site
included lead (189J ug/1) in sample Cl-SW-07.
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For the upstream (of the site) surface water samples, one VOC, acetone was detected in one of
three samples. The detected concentration of 5.0 J ug/1 was reported in sample Cl-SW-02.

Seven SVOCs, were detected in at least one of three upstream surface water samples. The highest
concentration was reported for di-n-octylphthalate (2.0 J ug/1) in sample C2-SW-02.

Four pesticides were each detected in one of three upstream surface water samples. The highest
concentration was reported for gamma-chlordane (0.02 JN ug/1) in sample C2-SW-01. No PCBs
were detected in upstream surface water samples.

Eighteen inorganics were detected in upstream surface water samples. Inorganics detected in
upstream surface water samples included lead (74 ug/1) in sample C2-SW-02.

Only data from on-site surface water sample locations have been used in quantitative calculations
of carcinogenic risk and noncarcinogenic health effects; upstream sample data have been used for
comparative purposes only.

6.5.2.6 Chemicals Detected in Sediment

The results of the analysis of 32 sediment samples and two duplicate samples collected from
locations upstream of the site and on-site are presented in Table 6-9. Sediment samples, Cl-SD-
01-01, Cl-SD-01-02, Cl-SD-02-01, Cl-SD-02-02, C2-SD-01-01, C2-SD-01-02, C2-SD-02-01
and C2-SD-02-02 were collected upstream of the site. In general, the levels of contaminants in
the surface sediment samples were comparable to the levels present in the corresponding
subsurface samples. However, there were several instances where the surface results were
consistently greater than the subsurface results. These include the first round SVOC analyses at
locations SD-01 and SD-04; and the second round SVOC analyses at locations SD-01.

For the on-site samples, 16 VOCs, including primarily chlorinated aliphatic and simple aromatic
chemicals, were detected in at least one sample. The most frequently detected VOCs were 2-
butanone (7 of 24 samples) and xylenes (total) (5 of 24 samples). The VOCs detected at the
highest concentrations were acetone (940 D ug/kg) in sample Cl-SD-05-01 and xylenes (total)
(260 ug/kg) in sample Cl-SD-05-02.

Twenty-six SVOCs, including primarily PAHs and phthalates, were detected in at least one on-site
sediment sample. The most frequently detected SVOCs were bis(2-ethylhexyl)phthalate (24 of
24 samples) and pyrene (22 of 24 samples). The SVOCs detected at the highest concentrations
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were di-n-octylphthalate (110,000 JD ug/kg) in sample Cl-SD-04-01 and bis(2-
ethylhexyl)phthalate (43,000 JD ug/kg) in sample Cl-SD-04-02.

Nine pesticides and three PCBs were detected in at least one on-site sediment sample. The most
frequently detected pesticide was 4,4'-DDE (12 of 23 samples). The pesticides detected at the
highest concentrations were 4,4'-DDE (290 JD ug/kg) in sample C2-SD-11-02 and 4,4'-DDT (99
J ug/kg) in sample C2-SD-06-01. The most frequently detected PCB was Aroclor 1254 (14 of 24
samples). The PCB detected at the highest concentration was Aroclor 1254 (10,000 JN ug/kg)
in sample Cl-SD-07-01.

Twenty-one inorganics were detected in at least six on-site sediment samples. Eighteen inorganics
were detected in each of the analyzed samples. Inorganics detected in on-site sediment samples
included arsenic (31.7 mg/kg) in sample C2-SD-10-01.

Upstream:

For the upstream (of the site) sediment samples, six VOCs, including primarily chlorinated
aliphatic chemicals, were detected in at least one sample. The most frequently detected VOCs
were 1,2-dichloroethene (total) (3 of 8 samples) and trichloroethene (2 of 8 samples). The VOCs
detected at the highest concentrations were 1,2-dichloroethene (total) (15.0 J ug/kg) in sample Cl-
SD-02-02 and toluene (15.0 J ug/kg) in sample C2-SD-02-01.

Twenty-four SVOCs, including primarily PAHs and phthalates, were detected in at least one
upstream sediment sample. The most frequently detected SVOCs were phenanthrene,
fluoranthene, pyrene, bis(2-ethylhexyl)phthalate, and benzo(b)fluoranthene, each detected in 8 of
8 samples. The SVOC detected at the highest concentration was benzo(b)fluoranthene (9,700 JD
ug/kg) in sample Cl-SD-01-01.

Eleven pesticides and one PCB were detected in at least one upstream sediment sample. The most
frequently detected pesticide was gamma-chlordane (5 of 7 samples). The pesticides detected at
the highest concentrations were gamma-chlordane (200DJ ug/kg) in sample C2-SD-01-01 and
alpha chlordane (130 JN ug/kg) in sample C2-SD-01-02. One PCB, Aroclor 1254, was detected
in 4 of 7 samples. The maximum detected concentration of 370 J ug/kg was reported in sample
C2-SD-01-01.

Twenty-one inorganics were detected in at least one upstream sediment sample. All but four
inorganics were detected in all eight samples. Inorganics detected in upstream surface water
included lead (214J ug/1) in sample C2-SD-01-01.

Only data from on-site sediment sample locations have been used in quantitative calculations of
carcinogenic risk and noncarcinogenic health effects; upstream sample data have been used for
comparative purposes only.
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6.5.3 CRITERIA FOR THE SELECTION OF CHEMICALS OF POTENTIAL
CONCERN

Due to the large number of chemicals detected at the site, the number of chemicals retained for
quantitative analysis in this risk assessment was reduced to include only the greatest contributors
to risks/hazards. Chemicals of potential concern were selected based on procedures specified in
RAGS Part A (USEPA, 1989a) and on professional judgement. The primary considerations for
selection or elimination were as follows:

• frequency of detection in analyzed medium (i.e., surface soil)
• historical site information/activities (i.e., site-relatedness)
• chemical concentration - toxicity screen
• sample chemical detections relative to blank chemical detections
• chemical concentrations relative to upwind/upgradient/upstream concentrations
• chemical toxicity (potential carcinogenic and noncarcinogenic effects, weight-of

evidence for potential carcinogenicity)
• chemical properties (i.e., mobility, persistence, and bioaccumulation)
• significant exposure routes
• potential site-relatedness of detected chemicals

The frequency of detection is defined as the number of positive detections divided by the total
number of valid sample analyses. For all chemicals detected in a given medium, a frequency of
detection of five (5) percent was utilized as the minimum cutoff point. A number of metals were
detected at a high frequency in soil (surface and subsurface) and ground water samples including
the essential nutrients calcium, magnesium, potassium, and sodium. The potential toxicity of
these minerals is significantly lower than other inorganics detected at the site. In general, more
data are available for these minerals with regard to identifying dietary intake rather than toxicity.
These minerals are also typically obtained via food, mineral supplements, etc. and are
homoeostatically regulated to maintain appropriate body functions. Therefore, these minerals
were not selected as chemicals of potential concern in the risk assessment. In addition, the
commonly detected metals aluminum, cobalt, copper, iron and lead have been quantitatively
addressed in Section 6.7.3 and in Appendix N of this risk assessment due to the lack of established
toxicity values. While those chemicals believed to be the result of site activities were considered
for further evaluation, it must be realized that the history of the site is incomplete. In addition,
pesticides were detected in numerous matrices and areas of the site. Surface soil samples collected
from Lot IB, for example, showed the presence of 17 pesticides. While the site was previously
used as farmland, it is unknown whether pesticides were applied to the crops. These detected
pesticides as well as those detected in other site environmental matrices, may not be site-related
since the source of these chemicals is unclear. Chemicals which appear to have no relation to
previous site activities (such as several chemicals detected in air at and downwind of the site) were
eliminated from consideration in the risk assessment.

The potential health impact of a chemical is related to both concentration in site media and
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toxicity. Therefore, a chemical concentration - toxicity screening procedure was performed for
all chemicals detected in the specific areas of concern for surface soil, subsurface soil, air, ground
water, surface water, and sediment to aid in the determination of which chemicals were likely to
contribute significantly to potential risks and hazards (see Tables 6-10 through 6-19). Individual
chemical scores (or risk factors) were calculated for each medium and area as follows:

Where:

R^ = risk factor for chemical i in medium j;
Cjj = concentration of chemical i in medium j; and
Ty = toxicity value for chemical i in medium j;

(i.e., slope factor or I/oral reference dose)

For conservatism, the maximum detected concentration of each chemical was used in the
calculation (USEPA, 1989a). However, for samples having a duplicate analysis, the two values
were averaged except when one value was more than two times the other and when one-half of
the sample quantitation limit (SQL) for a non-detect was higher than the actual detection. In these
cases, the maximum detection was used or the SQL was ignored and the actual detection was
utilized for the sample. Chemicals (other than essential nutrients), without established toxicity
values (i.e., copper, lead) could not be screened; however, this did not result in their elimination
from the risk assessment. These chemicals were evaluated qualitatively as part of Section 6.7.3
and Appendix N.

The chemical-specific risk factors per area for surface soil, subsurface soil, air, ground water,
surface water, and sediment were summed to obtain a total risk factor for all chemicals for each
area. Separate total risk factors were calculated for carcinogens (using the appropriate slope
factors) and noncarcinogens (using the appropriate oral reference doses). The ratio of the
medium-specific risk factor for each chemical in each area to the total medium-specific risk factor
for each area provided the relative contribution from each chemical. Chemicals contributing less
than one percent of the total were eliminated from the risk assessment.

The potential toxicity of each chemical to human health was qualitatively evaluated based on a
review of acute and chronic noncarcinogenic effects, toxicity endpoint/target organ, potential
carcinogenicity, and weight-of-evidence classification for potential carcinogenicity.

The USEPA 's weight-of-evidence classification system for carcinogenicity is presented below
(USEPA, 1989a).

Group A: Human Carcinogen
Group Bl or B2: Probable Human Carcinogen

Bl indicates that limited human data are available
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B2 indicates sufficient evidence in animals and inadequate
or no evidence in humans

Group C: Possible Human Carcinogen
Group D: Not Classifiable as to human carcinogenicity
Group E: Evidence of noncarcinogenicity in humans

Chemicals given a Group A weight-of-evidence classification were retained for conservatism even
if they were detected at low concentrations. This is based on the fact that the weight-of-evidence
classification is an indication of the quality and quantity of data underlying a chemical's
designation as a potential human carcinogen.

Analytical data on chromium speciation were not available from the RI. For the evaluation of
chromium in this risk assessment, total chromium was assumed to be present in a 6:1 ratio of
chromium +3 and chromium +6 valence states.

Carcinogenic PAHs were evaluated using the slope factor for benzo(a)pyrene in conjunction with
relative potency values per USEPA's Provisional Guidance for Quantitative Risk Assessment of
Polycyclic Aromatic Hydrocarbons, (1993a). Only those noncarcinogenic PAHs having available
toxicity values could be evaluated using the screening procedure. Table 6-20 presents a summary
of PAH classification.

6.5.3.1 Blank Concentrations

As part of the data validation process, the chemicals detected in soil, air, ground water, surface
water, and sediment samples collected at the site were compared with chemicals detected in field
and trip blanks to prevent the inclusion of 'false positive' sampling data in the risk assessment.
Concentrations of the chemicals in soil and sediment could not be directly compared, however,
as soil and sediment units differ from water units. The organic chemicals acetone, 2-butanone
(methyl ethyl ketone), methylene chloride, toluene, and the phthalate esters are considered by the
USEPA to be common laboratory contaminants.

Sfiili Chemicals of potential concern selected for site soil which were detected in field blank
samples were the inorganics barium, beryllium, cadmium, manganese, thallium, and zinc.

The soil concentrations of the inorganics are reported in the unit mg/kg which cannot be directly
compared to the field blank (water) inorganic concentrations which are reported in the unit ug/1.

Ain The chemicals of potential concern selected for on-site air which were detected in field
and/or trip blank samples were the VOCs benzene, methylene chloride, and toluene. Neither of
the two volatile organic chemicals of potential concern selected in downwind (of the site) air were
detected in field or trip blank samples.

The air concentrations of the VOCs are reported in the unit ug/m3 which cannot be directly
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compared to the field and trip blank (water) VOC concentrations which are reported in the unit
ug/1.

Ground Water: Of the volatile organic chemicals of potential concern selected in ground water,
acetone, benzene and chloroform were detected in field and/or trip blanks. Acetone was detected
in seven field blank and six trip blank samples at a maximum concentration of 46 J ug/1. This
chemical was detected in 11 of 48 site ground water samples (a frequency of detection of over 20
percent) with a maximum reported concentration of 120,000 J ug/1. The maximum site ground
water concentration of acetone is more than 2,600 times greater than the maximum blank
concentration of acetone.

Benzene was detected in a single trip blank at a concentration of 1.0 J ug/1. This chemical was
detected in 23 of 49 site ground water samples (a frequency of detection of over 45 percent) with
a maximum reported concentration of 16,000 ug/1. The maximum site ground water concentration
of benzene is 16,000 times greater than the maximum trip blank concentration of benzene.

Chloroform was detected in 19 field blank and 7 trip blank samples at a maximum concentration
of 44 ug/1. This chemical was detected in 23 of 49 site ground water samples (a frequency of
detection of over 45 percent) with a maximum reported concentration of 55,000 ug/1. The
maximum site ground water concentration of chloroform is 1,250 times greater than the maximum
blank concentration of chloroform.

The single SVOC selected as a chemical of potential concern in ground water was not detected in
any field blank samples.

No pesticides or PCBs were selected as chemicals of potential concern in ground water. A single
inorganic, manganese was selected as a chemical of potential concern in ground water. This
chemical was detected in a single Meld blank sample at a concentration of 6.0 BJ ug/1. Manganese
was detected in 49 of 49 site ground water samples with a maximum reported concentration of
19,100 ug/1. The maximum site ground water concentration of manganese is more than 3,000
times greater than the field blank concentration of manganese.

Surface Water: Of the volatile and semivolatile organic chemicals of potential concern selected
in surface water, none were detected in field or trip blanks.

Of the four inorganics selected as chemicals of potential concern in site surface water, cadmium
and manganese were detected in field blank samples. Cadmium was detected in a single field
blank sample at a concentration of 1.9 B ug/1. This chemical was detected in 4 of 14 site surface
water samples (a frequency of detection of over 25 percent) with a maximum reported
concentration of 6.7 J ug/1. The maximum site surface water concentration of cadmium is 3.5
times greater than the field blank concentration of cadmium. Cadmium was retained as a
contaminant of potential concern in surface water.
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Manganese was detected in a single field blank sample at a concentration of 6.0 BJ ug/1.
Manganese was detected in 14 of 14 site surface water samples with a maximum concentration of
3, 100 J ug/1. The maximum site surface water concentration of manganese is more than 500 times
greater than the field blank concentrations of manganese. Manganese was retained as a
contaminant of potential concern in surface water.

Sediment: The only chemicals of potential concern selected for site sediment which were detected
in field blanks were the inorganics beryllium and manganese.

The sediment concentrations of the inorganics are reported in the units mg/kg which cannot be
directly compared to the field blank (water) inorganic concentrations which are reported in the unit
ug/1.

6.5.3.2 Background Concentrations

Due to the inability to sample off-site locations, and the presence of other potential sources of
chemical contamination in the vicinity of the site whose evaluation is out of scope for this work
assignment, background surface soil samples could not be collected by CDM Federal for
comparison to site surface soil concentrations.

6.5.3.3 Upstrpflm/TJn^yjnj Concentrations in Air. Surface Water and Sediment Versus
On-Site/Downwind Concentrations

A comparison of the concentrations of the selected chemicals of potential concern in
downgradient samples versus upgradient samples were performed for air, surface water and
sediment. Tables 6-6, 6-8 and 6-9 summarize the chemical data for each of these environmental
matrices. Chemicals having maximum detected concentrations less than two times the maximum
concentrations detected upgradient from the site were eliminated from the risk assessment.

Air

Acetone, 2-butanone, dichlorodifluoromethane, toluene and l,l,2-trichloro-l,2,2-trifluoroethane
were detected in both upwind and on- site samples. Of these chemicals, both acetone and toluene
were detected at higher concentrations in upwind than on-site samples. With the exception of
acrolein, all of the chemicals detected in down-wind samples were also detected in on-site
samples. Both acetone and 2-butanone were detected in greater concentrations in down-wind than
in on-site samples.

Surface Water

For on-site surface water, VOCs, SVOCs, and inorganics were selected as chemicals of potential
concern. Of the three VOCs and one SVOC selected as chemicals of potential concern in on-site
surface water, none were detected in upstream surface water samples. Of the three inorganics
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selected as chemicals of potential concern in on-site surface water, two were detected in upstream
samples (arsenic and manganese). Arsenic was detected at similar maximum concentration
upstream of the site and on-site, and was eliminated as a contaminant of potential concern. The
maximum concentration of manganese on-site was nearly 3.5 times greater than the maximum
upstream concentration. Manganese was retained as a contaminant of potential concern.

Sediment

For on-site sediment, no VOCs were selected as chemicals of potential concern. Of the five
SVOCs selected as chemicals of potential concern in on-site sediment, three were detected
upstream of the site. The on-site concentrations of these three SVOCs ranged from approximately
36 to 41 times greater than the upstream concentrations. Of the three PCBs selected as chemicals
of potential concern in on-site sediment, only one was detected in sediment upstream of the site.
The maximum on-site concentration of this PCB was more than 100 times greater than the
maximum upstream concentration. All of the five inorganics selected as chemicals of potential
concern in on-site sediment were detected in upstream sediment samples. All maximum on-site
sediment inorganic concentrations exceeded the upstream concentrations by approximately 2.5 to
3 times, except for mercury, whose maximum concentration was nearly 42 times greater on-site
than upstream of the site.

6.5.3.4 Physical and Chemical Properties

The chemicals detected in surface soil, subsurface soil, air, ground water, surface water, and
sediment samples collected from the site can be classified into categories according to their
similarity in chemical structure and/or physicochemical properties (factors which would influence
mobility in the environment). The chemical categories and examples of chemicals detected at the
site within each category are listed below:

• Chlorinated aliphatic compounds: methylene chloride, chloroethane,
chloroform, 1,1-dichloroethene, 1,1-dichloroethane, 1,2-dichloroethane, 1,2-
dichloroethene (total), 1,1,1 -trichloroethane, 1,1,2-trichloroethane,
tetrachloroethene, 1,1,2,2-tetrachloroethane, trichloroethene, vinyl chloride

• Simple aromatic compounds: benzene, ethylbenzene, toluene, xylenes (total)

• Chlorinated aromatic compounds: chlorobenzene, 1,2-dichlorobenzene, 1,4-
dichlorobenzene, 1,2,4-trichlorobenzene

• Ketones: acetone, 2-butanone, 4-methyl-2-pentanone

• Phenolic compounds: phenol, 2-methylphenol, 4-methylphenol, 2,4-
dimethylphenol

• Phthalate esters: bis(2-ethylhexyl)phthalate, di-n-butylphthalate, di-n-
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octylphthalate, dimethylphthalate, diethylphthalate, butylbenzylphthalate

• Amines: N-Nitrosodiphenylamine

• Polycyclic aromatic hydrocarbons: carcinogenic and noncarcinogenic PAHs

• Chlorinated pesticides: 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, dieldrin, endrin, aldrin,
alpha-chlordane, gamma-chlordane, endosulfan (isomers)

• Polychlorinated biphenyls: Aroclor 1248, Aroclor 1254, Aroclor 1260

• Inorganics (behaving as cations in water): aluminum, barium, cadmium, trivalent
chromium, copper, iron, lead, manganese, mercury, nickel, zinc

• Inorganics (behaving as anions in water): arsenic, vanadium

The physical and chemical properties of organic compounds that are important in determining a
chemical contaminant's persistence and mobility in the environment include water solubility, K,,,
(organic carbon partitioning coefficient), Kw (octanol-water partitioning coefficient),
volatilization, vapor pressure, vaporization, and Henry's law constant. This information is more
difficult to evaluate for the inorganic chemicals because their persistence and mobility in the
environment depends upon several site-specific factors including:

• The presence of other cations and anions which can enhance or limit mobility by
forming complexes

• pH differences between infiltrating precipitation, soil pore water, and aquifer
materials

• the ability of the soil to retain metals through cation or anion exchange

• the presence of oxidizing or reducing agents

• the presence of humic materials or other organic chelating agents

The mobility of metals is therefore greatly dependent upon external factors which are seldom
measured and cannot be easily determined based upon chemical-specific properties such as vapor
pressure, solubility, and sorption to organic carbon. Moreover, physicochemical properties
depend upon the identity of the metal complex present in media at the site, which is rarely known
(i.e., the analysis provides only information on total metal concentration, not on the metal
complex or valence state).

The water solubility of a chemical is a critical property affecting its environmental fate.
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Chemicals with high water solubility can be rapidly leached from contaminated soil and are
generally mobile in the ground water. Solubilities can range from less than one mg/liter to 106

mg/liter (Lyman et al., 1982). The solubility of a chemical which is not readily soluble in water
can become enhanced in the presence of other organic solvents which in and of themselves are
more soluble in water.

The organic carbon partitioning coefficient (K^) is used to reflect the potential of a chemical to
sorb to the organic matter found in soil. The normal range of K^ is 1 to 107, with higher values
indicating greater sorption potential and lower values indicting limited retardation of a chemical.
The octanol-water partition coefficient (K ,̂) is used to estimate the extent to which a chemical will
partition from water into lipophilic parts of organisms (i.e., animal fat). The greater the Kw, the
more likely a chemical is to partition to octanol (considered a surrogate for lipids).

Volatilization of a chemical is dependent on its vapor pressure, water solubility, and diffusion
coefficients. Vapor pressure is a measure of the volatility of a chemical in its pure state. Vapor
pressures typically range from 10~3 to 760 mm Hg for liquids, with solids ranging to less than
10 ~'°. Highly water soluble compounds generally have lower volatilization rates from water unless
they also have high vapor pressures. Vaporization is also a major transport process. The rate of
vaporization depends on temperature, degree of adsorption, soil properties, and soil water content.
Airflow over the evaporating surface also affects the rate of vaporization.

Henry's law constant, which combines vapor pressure with solubility and molecular weight, is
more appropriate for estimating releases from water to air than the vapor pressure. Chemicals
with Henry's law constants in the range of 10 3 and larger can be expected to be readily released
to the atmosphere through volatilization. Chemicals with values ranging from 10"3 to 10"5 are
associated with moderate volatilization, while chemicals with values less than 105 will only
volatilize to a limited extent.

6.5.4 EVALUATION OF TENTATIVELY IDENTIFIED COMPOUNDS (TICs)

The Risk Assessment Guidance for Superfund document (USEPA, 1989a) specifies that both the
identity and reported concentration of a TIC are questionable. USEPA1 s TCL and TAL analytical
list of chemicals were analyzed for as part of field activities related to the Chemsol, Inc. site RI.
Chemicals on the TCL and TAL, however, may be a limited subset of the chemicals which may
actually be encountered in site media. The analysis of VOCs and SVOCs indicate the presence
of additional organics not on the TCL. These additional chemicals appear as peaks on a
chromatogram. A chromatogram is a paper representation of the response of the analytical
instrument to the presence of a chemical. The laboratory attempts to identify the thirty highest
peaks (ten VOCs and twenty SVOCs) using computerized searches of a library containing mass
spectra (essentially "fingerprints'1 for particular chemicals). When the mass spectra match to a
certain degree, the chemical or chemical class is named; however, the assigned identity is highly
uncertain in most cases. These chemicals are called tentatively identified compounds or TICs
(USEPA, 1989a). For this site, toxicity values were identified for numerous TICs detected in
soil, air, ground water, and sediment matrices. Using the laboratory reporting sheets, the
maximum detected concentrations of the individual TICs having established toxicity values were
obtained and used in the chemical concentration-toxicity screens.
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6.5.5 SELECTED CHEMICALS OF POTENTIAL CONCERN

Using the criteria discussed in Section 6.5.3, chemicals of potential concern were selected for
surface soil, subsurface soil, air, ground water, surface water, and sediment. Table 6-21 presents
the chemicals selected for quantitative evaluation in the risk assessment.

6.6 EXPOSURE ASSESSMENT

The objective of the exposure assessment is to estimate the type and magnitude of exposures to
chemicals of potential concern at or migrating from the site. The results of the exposure
assessment are then combined with chemical-specific toxicity data to determine site-specific
carcinogenic risks and noncarcinogenic hazards.

This section of the risk assessment presents the approach used for identifying the potential human
exposure pathways at the site for present and potential future land use scenarios. The exposure
pathways identified in this section are later combined (Section 6.8) with chemical-specific toxicity
values to characterize potential carcinogenic risks and noncarcinogenic hazards at the site. All
plausible exposures to receptor populations (i.e., residents and site workers) associated with
current and potential future site conditions have been evaluated. Present conditions are as they
exist today and future conditions are based on potential future land uses of the site, assuming no
additional remediation occurs in the future.

Exposure scenarios which identify plausible routes of exposure to site-related chemical
contaminants for both present and potential future site conditions were developed. Exposure
pathways were identified by assessing the various ways in which people living (i.e., future
residents) or working at the site could potentially be exposed to chemicals originating from the
site. The exposure point concentration of each chemical to which a person may be exposed via
each pathway was estimated using the 95 percent UCL calculation or the maximum detected
concentration (whichever was lower). From the estimated exposure point concentrations, potential
chemical intakes were calculated in terms of the milligrams of chemical intake per kilogram of
body weight per day. The development of potential exposure intakes is discussed below.

6.6.1 POTENTIAL RELEASE AND TRANSPORT MECHANISMS

Chemical contaminants present in waste materials and contaminated source media may migrate
through a number of release and transport mechanisms. In general, potential release and transport
mechanisms may include:

• The adsorption of chemical contaminants onto soil and sediment,

• The leaching of chemical contaminants from soil into underlying ground water due
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to infiltration of precipitation,

• The migration and discharge of chemical contaminants present in the ground water
and leachate to surface water and other receptors,

• The migration of chemical contaminants in soil via surface runoff and windblown
dusts, and

• The uptake of chemical contaminants present in soil, surface water, and sediment
by biota.

6.6.2 IDENTIFICATION OF EXPOSURE PATHWAYS

In accordance with RAGS (USEPA, 1989a), two steps are involved in the determination of the
exposure pathways for a site. The initial step consists of characterizing the exposure setting.
This step includes consideration of the physical characteristics of the site and the human receptors
at or in the vicinity of the site (i.e., residents). Site characteristics, which are noted during the
site visit(s), may include climate, soil type (i.e., sandy), vegetation (i.e., grassy or bare), presence
of paved surfaces, and presence of surface water. Potential human receptors such as on-site
residents or workers may be observed with respect to activity patterns, presence of sensitive
receptors (i.e., children, occupationally exposed individuals), and location. Potentially exposed
off-site receptors (i.e., local residents - trespassers, downgradient public water supply consumers,
downwind receptors) must also be considered. This step must also take into account the presence
of potential future receptors under an alternate land use condition (i.e., zoning changes, currently
unused water that is of potable quality for future use).

The second step of exposure assessment involves identifying the appropriate exposure pathways
for the site. As described in RAGS (USEPA, 1989a), an exposure pathway describes the course
a chemical or physical agent takes from the source to the exposed individual. An exposure
pathway analysis links the sources, locations, types of environmental releases, and environmental
fate with receptor locations and activity patterns. An exposure pathway generally consists of four
elements:

• a source and mechanism of release,
• a transport medium,
• an exposure point (point of potential contact with a contaminated medium), and
• an exposure route (i.e., ingestion) at the exposure point.

The following presents the basic analytical process for identifying and selecting exposure pathways
in the risk assessment. An environmental medium contaminated by a previous release can be a
contaminant source for other media. The identification of potential release mechanisms and
receiving media may be determined utilizing site histories and data from existing reports.
Examples of typical release sources, mechanisms of release, and receiving media include the
following:
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• fugitive dust generation from contaminated surface soil or waste piles,

• surface runoff from contaminated surface soil into surface water; episodic overland
and flow resulting from lagoon overflow, spills or leaking containers; and seepage
of contaminated ground water into surface water,

• leaching from surface or buried wastes into soil; surface runoff from contaminated
surface soil; episodic overland flow resulting from lagoon overflow, spills or
leaking containers; and fugitive dust generation/deposition from contaminated
surface soil or waste piles,

• leaching from surface or buried wastes and contaminated soil into ground water,

• leaching from surface or buried wastes and contaminated soil into sediment;
surface runoff and episodic overland flow from surface wastes and contaminated
surface soil; and seepage of contaminated ground water into sediment, and

• direct uptake of contaminated air, soil, ground water, surface water, sediment or
other biota by biota.

The fate and transport of the chemicals from release media are then considered in order to identify
media that are receiving or may receive site-related chemicals. Points of potential contact with
chemically contaminated media (or sources) by human receptors are then considered. After
exposure points are identified, potential exposure routes (i.e., ingestion, dermal contact,
inhalation) may be selected. This information is used to identify complete and potentially
complete exposure pathways at the site.

6.6.2.1 Present - Use Scenarios

Since residents currently live in the vicinity of the Chemsol, Inc. site, numerous potential
exposure scenarios and human receptors were selected for quantitative evaluation in this risk
assessment. Table 6-22 presents the scenarios and receptors considered for analysis with a "yes"
next to those selected and justifications for the pathways' elimination from or retention for
quantitative analysis. Justifications are based on visual observations made during February 16,
1994 and March 21, 1994 site visits, conversations with the USEPA, and review of the sample
data for each area or matrix.

Surface Soil: During the site visits, an occupied apartment complex was observed to be located
at the northern boundary of the site while a residential area consisting of private residences was
observed at the western boundary. For investigative purposes, the site is divided into two main
areas, Lot 1A and Lot IB. Historic information suggests that Lot IB was the main industrial area
of the site where most activity occurred while the facility was in operation. Analytical data show
that this area is more chemically contaminated than Lot 1A. Based on this information, these
areas have been evaluated separately in this risk assessment.
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Trespassers may inadvertently ingest and/or dermally contact surface soil in Lot 1A or Lot IB
during recreational (i.e., trespassing) activities. Lot 1A, a wooded lot, is easily accessible to
trespassers since it is unfenced. Lot IB, the historic main facility area, is also accessible although
it is surrounded by a chain link fence which separates it from Lot 1A. Inhalation of suspended
surface soil particulates was not selected for quantitative evaluation due to the lack of a mechanism
for dust generation at the site.

Site workers (site-wide) were not selected for quantitative evaluation of surface soil since the site
is no longer an operating facility.

Construction workers (site-wide) were not selected for quantitative evaluation of surface soil since
no construction work is currently in progress at the site (Lot 1A or Lot IB).

Subsurface Soil: Based on visual observations made during the site visits, no construction work
involving excavation activity is currently in progress in either Lot 1A or Lot IB. Therefore, no
exposure to subsurface soil by any of the potential receptors (residents/trespassers, downwind (off-
site) residents, site workers, and construction workers) is occurring at present.

Surface/Subsurface Soil: Surface and subsurface soil samples collected along the southern
boundary of the site during the RI became mixed due to recent excavation activities involving
installation of the effluent discharge line. Presently, trespassers have the potential to come into
direct contact with these soils, however, the exposure frequency would likely be low due to the
distance of this area from the residential areas. Since this area is covered with vegetation,
exposure from the inhalation of suspended particulates is assumed to be negligible.

Site workers were not selected for quantitative evaluation of the surface/subsurface soil since the
site is no longer an operating facility.

Construction workers were not selected for quantitative evaluation of the surface/subsurface soil
since no construction work is currently in progress in Lot 1A.

Air: Two chemicals detected in down-wind air samples were selected as contaminants of potential
concern for the risk assessment. Current off-site residents were evaluated for potential impacts
from chemicals potentially volatilizing from soils on-site.

Site workers (site-wide) were not selected for quantitative evaluation of air since the site is no
longer an operating facility.

Construction workers (site-wide) were not selected for quantitative evaluation of air since no
construction work is currently in progress at the site (Lot 1A or Lot IB).

Ground Water: No present-use ground water exposure scenarios were selected for quantitative
evaluation in the risk assessment as the exposure pathway is incomplete. Residents do not
currently live at the site and since the facility is no longer operational, site workers are not
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present. No construction work is currently in progress at the site; therefore, no construction
workers are present. In addition, all water connections on-site are to a public water supply (i.e.,
site ground water is not used for potable purposes).

Surface Water: Based on visual observations made during the site visit, surface water in Stream
IB and the Drainage Ditch is too shallow to support recreational activities such as swimming and
wading. Trespassers may dermally contact surface water in the stream and ditch while on-site;
however, they are expected to ingest a negligible amount of surface water and to inhale a
negligible amount of VOCs released from surface water into the ambient air.

Sediment: As discussed for surface water above, the surface water at the site is too shallow to
support recreational activities such as swimming and wading. Trespassers may dermally contact
sediment in the stream and ditch while on-site; however, they are expected to ingest a negligible
amount of sediment. Since neither the stream nor ditch has been observed to dry out for several
years, the amount of sediment particulates released into the ambient air is assumed to be very low
and the amount inhaled negligible.

6.6.2.2 Future - Use Scenarios

The potential exists, in the future, for residential or commercial development of the Chemsol, Inc.
site. Based on visual observations made during the site visits, historical information, discussions
with the USEPA, and professional judgement, potential future-use exposure scenarios and human
receptors were selected for quantitative evaluation. Table 6-22 presents the scenarios and
receptors considered for analysis with a "yes" next to those selected and justifications for the
pathways' elimination from or retention for quantitative analysis.

Surface Soil: As discussed for the present-use scenario, for investigative purposes the site has
been divided into two main areas designated as Lot 1A and Lot IB. If either of these areas is
residentially developed in the future, the potential would exist for residents (adults and children)
to come into direct contact with surface soil.

If the site (Lot 1A and Lot IB) is commercially developed in the future, site workers and/or
construction workers may come into direct contact with surface soil while performing job-related
activities (i.e., outdoor work including excavation). It is assumed that the site as a whole would
be developed (i.e., Lot 1A and Lot IB) since Lots 1A and IB are contiguous except for a chain
link fence within the site boundaries.

Subsurface Soil: If the site is developed for residential or commercial purposes in the future,
construction workers would be expected to come into direct contact with subsurface soil (i.e.,
during excavation activities) and may inhale VOCs released from the soil as a result of mechanical
disturbances. It is again assumed that the site as a whole would be developed (i.e., Lot 1A and
Lot IB). During potential future construction work involving excavation activity, residents and
site workers are assumed to come into direct contact with a negligible amount of subsurface soil
as compared to construction workers.
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Surface/Subsurface Soil;

Surface and subsurface soil samples collected along the southern boundary of the site during the
RI became mixed due to recent excavation activities involving installation of the effluent discharge
line. If Lot 1 A, as a whole, is residentially developed in the future, the potential would exist for
residents (adults and children) to come into direct contact with these soils.

If Lot 1A is commercially developed in the future, site workers and/or construction workers may
come into direct contact with these soils while performing job-related activities (i.e., outdoor work
which may involve excavation).

Air: If the site is residentially developed in the future, the potential will exist for residents to be
exposed to VOCs released into the ambient air. The inhalation route of exposure is of potential
concern due to the history and extent of chemical contamination at the site.

If the site is developed for commercial and/or industrial purposes in the future, site workers and
construction workers may be exposed to VOCs released into the ambient air while performing job-
related activities. The inhalation route of exposure is of potential concern due to the history and
extent of chemical contamination at the site.

Ground Water: If the site is residentially developed in the future, it is possible that new
residential wells may be installed in the chemically contaminated aquifer beneath the site.
Residents may ingest the contaminated ground water as well as inhale VOCs during such routine
daily activities as cooking and showering. Dermal contact with and absorption of chemicals
during showering is assumed to be negligible due to volatilization of chemicals from ground
water.

If the site is developed for commercial or industrial purposes in the future, site workers and
construction workers may ingest ground water from the site. Workers, however, are not assumed
to shower on-site.

Surface Water: It is assumed in the future that surface water in Stream IB and the Drainage
Ditch will remain too shallow to support recreational activities such as swimming and wading.
Future residents may dermally contact this surface water in the vicinity of their homes. As limited
receptor contact with surface water is assumed to occur, exposure via ingestion or inhalation of
chemicals released from surface water into the ambient air is assumed to be negligible.

Sediment: As discussed for surface water above, the surface water at the site is assumed to
remain too shallow to support recreational activities such as swimming or wading in the future.
Future residents may dermally contact sediment in the stream and ditch in the vicinity of their
homes; however, they are expected to ingest a negligible amount of sediment. Since neither the
stream nor ditch has been observed to dry out for several years, the amount of sediment
particulates released into the ambient air is assumed to be very low and the amount inhaled
negligible.
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6.6.3 EXPOSURE POINT CONCENTRATIONS

Concentrations at potential exposure points (any point of potential contact with a contaminated
medium) were developed for each chemical in surface soil, subsurface soil, ground water, surface
water, and sediment for use in calculation of the chronic or subchronic daily intake for each
chemical of potential concern. Although this concentration does not reflect the maximum
concentration that could be contacted at any one time, it is considered a reasonable estimate of the
concentration likely to be contacted over time, since long-term contact with the maximum
concentration is not a reasonable assumption.

Due to the uncertainty associated with any estimate of exposure concentration, the 95 percent UCL
on the arithmetic mean is used for this variable. If there is a large variability in measured or
modeled concentrations, the 95 percent UCL may exceed the maximum measured or modeled
values, in which case, the maximum detected or modeled value is used. The formula used to
calculate the 95 percent UCL for a lognormal distribution is as follows:

TJ/-T _ (x + 0.5s2 + sH/Vn-1)

Where:

UCL = upper confidence limit
e = constant (base of the natural log, equal to 2.718)
x = mean of the transformed data
s = standard deviation of the transformed data
H = H-statistic (i.e., from table published in Gilbert, 1987)
n = number of samples

In calculating this value, non-detects were accounted for by using one-half the sample quantitation
limit (SQL) as the proxy concentration. In some cases, one-half the SQL exceeded the maximum
detected value. If one-half the SQL for a single sample exceeded the maximum detection, the
SQL was eliminated from the calculation; if one-half the SQLs for all samples exceeded the
maximum detection, the maximum detection was utilized as the default value. Appendix M
presents the calculated 95 percent UCL concentrations used to estimate carcinogenic risks and
noncarcinogenic hazards.

6.6.3.1 Exposure Point Concentration Modeling

In performing this risk assessment, modeling was required for the evaluation of inhalation
exposure to VOCs in ground water while showering. In this scenario, potential future human
receptors were assumed to inhale VOCs while showering and during time spent in the bathroom
after showering. Dermal absorption of volatilized VOCs, SVOCs pesticides/PCBs, and inorganics
was assumed to be negligible due to low dermal permeabilities and mass-balance considerations.
A chapter entitled Estimating Dermal and Inhalation Exposure to Volatile Chemicals in Domestic
Water by J. Schaum et al. (1994) which appears as Chapter 13 in the recently published book
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entitled Water Contamination and Health: Integration of Exposure Assessment, Toxicology, and
Risk Assessment was utilized to perform the shower modeling. This chapter presents a
methodology for estimating exposure to VOCs in domestic water supplies for the inhalation
exposure route. The procedure for estimating inhalation exposure to VOCs was based on research
performed by Julian Andelman.

This model treats the bathroom as one compartment and yields an air concentration averaged over
the time of the actual shower and the time spent in the bathroom after the shower. The model was
derived by assuming that the chemical contaminant volatilizes at a constant rate, instantly mixes
uniformly with the bathroom air, and that ventilation with clean air does not occur. This implies
that the chemical concentration in the air increases linearly from zero to a maximum at the end
of the shower, and then remains constant during the time an individual spends in the bathroom
immediately after the shower.

C(a) = [(CfaMAXV2^] tl 4- CfaMAXI t2
tl + t2

Where:

C(a) = concentration of chemical contaminant in air (mg/m3)
C(aMAX) = maximum concentration of chemical contaminant in air (mg/m3)
tl = time of shower (hr)
t2 = time after shower (hr)

C(aMAX) is estimated as follows:

C(aMAX) = C(w> f F(w^ tl
V(a)

Where:

C(aMAX) = maximum air concentration in bathroom (mg/m3)
C(w) = water concentration (mg/1)
f = fraction volatilized (unitless)
F(w) = water flow rate (1/hr)
V(a) = bathroom volume (m3)

The water concentration, C(w), is a site-specific value that refers to the concentration of a
chemical in water as it enters the shower. The 95 percent UCL value, or the maximum detected
value, was utilized as the water concentration.

The fraction volatilized, f, is a chemical-specific value that refers to the mass fraction of chemical
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in water that volatilizes over the course of the shower. Volatilization rates depend on properties
such as Henry's law constants and molecular weights, although the relationship is not well
established. Andelman (1990) has reported volatilization fractions of 0.5 to 0.9 based on
experiments with chloroform and trichloroethene. These chemicals have Henry's law constants
of 2.87E-03 atm-m3/mol and 9.10E-03 atm-mfanol, respectively, and are assumed to be
representative of other VOCs (i.e., those having Henry's law constants that are similar or greater).
A review of the Henry's law constants for the VOCs modeled showed several to be above and
several to be below those for chloroform and/or trichloroethene. The fraction volatized for all
chemicals in the shower model was assumed to be 75 percent, based on the assumptions used in
the model.

The water flow rate, F(w), refers to the rate at which water flows into the shower. A value of
750 1/hr was assumed in the model.

The bathroom volume, V(a), refers to the volume of the bathroom including the shower stall. A
value of 12 m3 was assumed in the model.

The shower time, tl, refers to the actual time of the shower. A 90* percentile value of 12 minutes
(0.2 hr) (USEPA, 1989a) was assumed in the model.

The time spent in the bathroom after showering, t2, was assumed to be 20 minutes (0.3 hr). The
variables selected for input into the shower model generally represent average values in an attempt
to reduce over conservatism inherent in the model.

The model is very conservative in nature due to the following assumptions.

• constant volatilization,
• no ventilation,
• the model does not account for the exchange rate that occurs when an exhaust fan

is turned on.

Since site ground water has been found to contain VOC (and other) contamination and the
potential exists in the future for the ground water to become a potable source, it has been
evaluated for potential health impacts.

6.6.4 CALCULATION OF CHRONIC AND SUBCHRONIC DAILY INTAKES

To quantitatively assess the potential carcinogenic risks and health hazards to human populations
based on the present-use and potential future-use scenarios discussed in Section 6.6.2, daily
intakes were calculated. These daily intakes were evaluated for both chronic and subchronic
exposures (USEPA, 1989a). For the chronic and subchronic daily intakes, intakes are averaged
over a lifetime for carcinogenic chemicals and over the period of exposure for noncarcinogens.
The daily intake is expressed in terms of the mass of the chemical contaminant per unit of body
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weight over the averaging time (mg chemical/kg body weight-day).

Equations presented and described in RAGS (USEPA, 1989a) were used to estimate daily intakes
from ingestion, dermal contact, and inhalation (of chemicals in air) exposures. The inhalation of
suspended soil paiticulates daily intake was calculated based on the equation presented in USEPA
(1989b). These equations are presented in Tables 6-23 through 6-29 and also appear at the top
of the appropriate spreadsheets for clarity.

6.6.5 EXPOSURE ASSUMPTIONS

All exposure parameters selected for use in the chronic and subchronic daily intake calculations
are presented in Table 6-30. The following sections describe the reasoning behind their selection
and the sources from which the values were obtained. Daily intakes were calculated for area
trespassers, residents (adults and children), site workers, and construction workers. For all
receptor populations, the chemical concentrations in the various matrices were based on actual site
data from which 95 percent UCL values were calculated. In cases where the 95 percent UCL
exceeded the maximum detected site concentration, the maximum site detection
was used in the daily intake calculation.

6.6.5.1 Surface Soil

Trespassers: For children trespassing in Lot 1A and in Lot IB, site surface soil data were used
to calculate chemical concentrations for the intake equations.

For present 12-17 year old trespassers, a daily soil ingestion rate (IR) of 100 mg/day was assumed
(USEPA, 1991a). The fraction ingested (FI) from contaminated surface soil was conservatively
assumed to be one. An exposure frequency (EF) of 78 days/year (three days/week for six months)
for six years was assumed for both Lots 1A and IB. The averaging time (AT) was calculated
from USEPA (1989a) as the exposure duration (ED) multiplied by 365 days/year for
noncarcinogens and 70 years (lifetime) multiplied by 365 days/year for carcinogens. A body
weight (BW) of 55 kg was assumed.

For present 12-17 year old trespassers dermal contact exposure in Lot 1A and in Lot IB, a skin
surface area (SA) was calculated based on information presented in USEPA (1989b, 1992c). The
skin surface area (SA) for 12-17 year old trespassers was assumed to include the hands and
forearms (as 1/2 the surface area of the arms), resulting in an exposed surface area of 1,945 cm2.
An adherence factor (AF) of 1 mg/cm2 was obtained from USEPA (1992c). Dermal absorption
factors (ABS) were based on USEPA Region n guidance (6 percent for PCBs and 1 percent for
cadmium). All other chemicals of potential concern were qualitatively addressed in this risk
assessment. The exposure frequency (EF), exposure duration (ED), averaging time (AT), and
body weight (BW) are the same as ingestion exposure, except for the exposure frequency unit,
which for dermal contact, is reported in events/year instead of days/year.
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Residents (Lot 1A and Lot IB): For potential future adult and child residents in Lot 1A and in
Lot IB, site surface soil data were used to calculate chemical concentrations for the intake
equations.

For potential future adult and child residents, daily soil ingestion rates (IR) of 100 and 200
mg/day, respectively, were obtained from (USEPA, 199la). The fraction ingested (FI) from
contaminated surface soil was conservatively assumed to be one for both adults and children. An
exposure frequency (EF) of 350 days/year was assumed for potential future residents (USEPA,
199la). This value was based on the assumption that residents would be away on vacation two
weeks per year. Exposure durations (ED) were assumed to be 24 years for adults and six years
for children (USEPA, 199la) which corresponds to the 90th percentile national upper-bound time
spent at the same residence. The averaging time (AT) was calculated in the same manner as
present area resident (trespasser) surface soil ingestion. An adult body weight (BW) of 70 kg and
a child body weight (BW) of 15 kg were assumed (USEPA, 199la).

For potential future residential dermal contact exposure, the skin surface area (SA) available for
contact was calculated from information presented in USEPA (1989b, I992c). Adult males and
females were assumed to be exposed via the skin surface area on the hands, resulting in a value
of 793 cm2. For children (age 0-6 years), the average skin surface area (SA) was calculated based
on the total area of the hands, forearms and feet, resulting in an exposed skin surface area of
1,750 cm2. An adherence factor (AF) of one mg/cm2 for adults and children was obtained from
USEPA (1992c). Dermal absorption factors (ABS) were based on USEPA Region D guidance
(six percent for PCBs and one percent for cadmium). All other chemicals of potential concern
were qualitatively addressed in the risk assessment for dermal contact exposure. The exposure
frequency (EF), exposure duration (ED), averaging time (AT), and body weight (BW) values for
adults and children are the same as ingestion exposure, except for the exposure frequency unit,
which for dermal contact, is reported in events/year instead of days/year.

For potential future residential inhalation exposures, an outdoor suspended soil PM10
concentration (SSC) of 26 ug/m3 was assumed (New York State DEC, 1992). It was further
assumed that 50 percent of the PM10 was derived from site soils. An inhalation rate (IR) of 0.83
mVhour was assumed based on an adult average rate of 20 m3/day (USEPA, 1989a). An exposure
time (ET) of 24 hours was assumed based on the combined amount of time spent both indoors and
outdoors (i.e., at home) per day. The exposure frequency (EF), exposure duration (ED),
averaging time (AT), and body weight (BW) values for adults and children are the same as
ingestion exposure.

Site Worker/Employee: For potential future site worker/employee surface soil exposures at the
site (Lot 1A and Lot IB combined), site sample data were used to calculate chemical
concentrations for use in the intake equations.

A daily ingestion rate (IR) of 50 mg/day was assumed for commercial land use scenarios (USEPA,
199la). The fraction ingested (FI) from contaminated surface soil was conservatively assumed
to be one. An exposure frequency (EF) of 250 days/year (five days/week for twelve months
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minus two weeks/year vacation) for 25 years (exposure duration (ED)) was assumed (USEPA,
1991a). The averaging time (AT) was calculated from USEPA (1989a) as the exposure duration
(ED) multiplied by 365 days/year for noncarcinogens and 70 years (lifetime) multiplied by 365
days/year for carcinogens. An adult body weight (BW) of 70 kg was assumed (USEPA, 1991a).

For potential future site worker/employee dermal contact exposure, a skin surface area (SA) of
1,930 cm2/event was calculated based on information contained in USEPA (1989b, 1992c). For
males and females, the average skin surface area (SA) for the hands and forearms were summed
by sex, then averaged, resulting in the final value. An adherence factor (AF) of one mg/cm2 was
obtained from USEPA (1992c). The dermal absorption factor (ABS) was based on USEPA
Region n guidance (six percent for PCBs and one percent for cadmium). The exposure frequency
(EF), exposure duration (ED), averaging time (AT), and body weight (BW) are the same as site
worker (employee) ingestion exposure, except for the exposure frequency unit, which for dermal
contact, is reported in events/year instead of days/year.

For potential future site worker/employee inhalation exposure, an outdoor suspended soil PM10
concentration (SSC) of 26 ug/m3 was assumed (New York State DEC, 1992). It was further
assumed that 50 percent of the suspended PM10 is derived from site soils. An inhalation rate (IR)
of 0.83 mVhour was assumed based on an adult average rate of 20 m3/day (USEPA, 1989a). An
exposure time (ET) of eight hours was assumed, based on the length of a typical workday. The
exposure frequency (EF), exposure duration (ED), averaging time (AT), and body weight (BW)
are the same as site worker (employee) ingestion exposure.

Construction Worker (Site-Wide): For potential future construction worker site surface soil
exposure in Lot 1A and Lot IB combined, site sample data were again used to calculate chemical
concentrations for use in the intake equations.

For present and potential future site-wide construction workers, a surface soil ingestion rate (IR)
of 480 mg/day was assumed based on information for the commercial/industrial setting (USEPA,
199la). The fraction ingested (FI) from contaminated site surface soil was conservatively
assumed to be one. An exposure frequency (EF) of 65 days/year was assumed, corresponding to
the length of excavation activities throughout 1 year of a construction project. The exposure
duration (ED) was assumed to be one year, which corresponds to the assumed length of a
construction project (all activities) at the site. The averaging time (AT) was calculated by the
same method described for site worker surface soil ingestion. A body weight (BW) of 70 kg was
assumed (USEPA, 199la).

For potential future site-wide construction worker dermal contact exposure, a skin surface area
(SA) of 1,930 cm2/event was calculated from information presented in USEPA (1989b, 1992c).
For males and females, the average skin surface area (SA) for the hands and forearms were
summed by sex, then averaged, resulting in the final value. An adherence factor (AF) of one
mg/cm2 was obtained from USEPA (1992c). The dermal absorption factor (ABS) was based on
USEPA Region n guidance as described for site worker (employee) dermal contact exposure. The
exposure frequency (EF), exposure duration (ED), averaging time (AT), and body weight (BW)
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are the same as ingestion exposure except for the exposure frequency unit, which for dermal
contact, is reported in events/year instead of days/year.

For potential future site-wide construction worker inhalation exposure, an outdoor suspended soil
concentration (SSC) of 26 ug/m3 was assumed (New York State DEC, 1992). Additionally, 50
percent of the suspended PM10 was assumed to be generated from site soils. An inhalation rate
(IR) of 0.83 mVhour was assumed as described for site worker (employee) inhalation exposure.
An exposure time (ET) of eight hours/day was assumed to be the length of a normal workday.
The exposure frequency (EF), exposure duration (ED), averaging time (AT), and body weight
(BW) are the same as ingestion exposure.

6.6.5.2 Subsurface Soil

Construction Workers: Potential future subsurface soil contact parameters for site-wide
construction workers are the same as those selected for surface soil exposures for the same
receptor group. These contact parameters are presented in Table 6-30.

For construction workers, chemical concentrations for the intake equations were calculated based
on site data. Differences between the surface soil and subsurface soil pathways include chemical
concentrations and the evaluation of the inhalation of VOCs pathway for subsurface soil only.
For potential future construction worker inhalation of VOCs exposure, a soil-to-air volatilization
factor (VF) was calculated for the single VOC, 1,1,2,2-tetrachloroethane, selected as a chemical
of potential concern. The VF calculation was based on equations presented in USEPA (1991b).
An inhalation rate (IR) of 0.83 m3/hour was assumed based on an adult average rate of 20 m3/day
as reported in USEPA (1989a). An exposure time (ET) of eight hours was assumed, based on the
length of a typical workday. An exposure frequency (EF) of 65 days/year was assumed,
corresponding to the length of excavation activities throughout one year of a construction project.
The exposure duration (ED) was assumed to be one year, which corresponds to the assumed length
of a construction project (all activities) at the site. The averaging time (AT) was calculated from
USEPA (1989a) as the exposure duration (ED) multiplied by 365 days/year for noncarcinogens
and 70 years (lifetime) multiplied by 365 days/year for carcinogens. An adult body weight (BW)
of 70 kg was assumed (USEPA, 199la).

6.6.5.3 Surface/Subsurface Soil

Present and potential future surface/subsurface soil contact parameters for trespassers, residents
(adults and children), site workers, and construction workers in the effluent discharge area are the
same as those selected for surface soil exposures for the same receptor groups. These contact
parameters are presented in Table 6-30.

For all receptor groups, chemical concentrations for the intake equations were calculated based
on site data. The only difference in time variables occurred for trespassers where the exposure
frequency (EF) was assumed to be 18 days (or events)/year for the effluent discharge line soils
versus 78 days (or events)/year for surface soil. The 18 days (or events)/year exposure frequency
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(EF) assumes that the ground is frozen for three months of the year and exposure occurs two
days/month for the remaining nine months. The body weights (BW) for receptor groups evaluated
for effluent discharge line soil exposures are the same as those for receptor groups evaluated for
surface soil exposures.

6.6.5.4 Ak

Downwind (Off-Site) Residents: For present and potential future adult and child residents living
downwind of the site, site air data were used to calculate chemical concentrations for the intake
equation.

For present and potential future adult and child residents, an inhalation rate (IR) of 0.83 mVhour
was assumed based on an adult average rate of 20 mVday (USEPA, 1989a). An exposure time
(ET) of 24 hours/day was assumed for the off-site resident. An exposure frequency (EF) of 12
days/year was assumed based on air data collected by the National Weather Service at Newark
Airport from January 1948 to December 1990 as reported to CDM Federal by the National
Climatic Data Center in October/November 1994. Exposure durations (ED) were assumed to be
24 years for adults and six years for children (USEPA, 1991a) which correspond to the 90th

percentile national upper-bound time spent at the same residence. The averaging time (AT) was
calculated from USEPA (1989a) as the exposure duration (ED) multiplied by 365 days/year for
noncarcinogens and 70 years (lifetime) multiplied by 365 days/year for carcinogens. An adult
body weight (BW) of 70 kg and a child body weight (BW) of 15 kg were assumed (USEPA,
1991a).

Residents (Site-Wide): For potential future adult and child residents in Lot 1A and Lot IB, site
air data were used to calculate chemical concentrations for the intake equation.

For potential future adult and child residents, an inhalation rate (IR) of 0.83 mVhour was assumed
based on an adult average rate of 20 m3/day (USEPA, 1989a). An exposure time (ET) of 24
hours/day and an exposure frequency (EF) of 350 days/year were assumed for site-wide residents.
Exposure durations (ED) were assumed to be 24 years for adults and six years for children
(USEPA, 199 la) which correspond to the 90* percentile national upper-bound time spent at the
same residence. The averaging time (AT) was calculated from USEPA (1989a) as the exposure
duration (ED) multiplied by 365 days/year for noncarcinogens and 70 years (lifetime) multiplied
by 365 days/year for carcinogens. An adult body weight (BW) of 70 kg and a child body weight
(BW) of 15 kg were assumed (USEPA, 1991a).

Site Worker/Employee (Site-Wide): For potential future site worker/employee air exposure in
Lot 1A and Lot IB combined, site air data were used to calculate chemical concentrations for the
intake equations.

For potential future site workers/employees in Lot 1A and Lot IB, an inhalation rate (IR) of 0.83
m3/hour was assumed based on an adult average rate of 20 m3/day (USEPA, 1989a). An exposure
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time (ET) of eight hours/day was assumed, based on the length of a typical workday. An
exposure frequency (EF) of 250 days/year (five days/week for twelve months minus two weeks
vacation) for 25 years (exposure duration (ED)) was assumed. The averaging time (AT) is the
same as downwind (off-site) residential inhalation exposure. An adult body weight (BW) of 70
kg was assumed (USEPA, 199la).

Construction Worker (She-Wide): For potential future construction worker air exposures in Lot
1A and Lot IB combined, site air data were used to calculate chemical concentrations for the
intake equations.

For potential future construction workers, an inhalation rate (IR) of 0.83 m3/hour was assumed
based on an adult average rate of 20 m3/day (USEPA, 1989a). An exposure time (ET) of eight
hours was assumed, based on the length of a typical workday. An exposure frequency (EF) of
65 days/year was assumed, corresponding to the length of excavation activities throughout a 1 year
construction project. The exposure duration (ED) was assumed to be one year, which corresponds
to the assumed length of a construction project (all activities) at the site.

6.6.5.5 Ground Water

Residents: For potential future residential ground water exposure, site sample data were used to
calculate chemical concentrations for use in the intake equations.

An ingestion rate (IR) of two liters/day was assumed for adults living at the site in the future
(USEPA, 1989b). The use of one liter/day for children was assumed to be protective of the
sensitive population. This ingestion rate was based on a long-term average consumption rate and
includes drinking water consumed in the form of beverages (i.e., juices containing tap water).
An exposure frequency (EF) of 350 days/year was assumed based on the assumption that two
weeks/year are spent away from home on vacation (USEPA, 1991a). The exposure duration (ED)
was assumed to be 24 years for adults and six years for children (USEPA, 1989a). Thirty years
corresponds to the national upper-bound (90* percentile) time spent at one residence. The
averaging time (AT) was calculated in the same manner as soils where the exposure duration (24
years for adults and six years for children for noncarcinogens, and 70 years (lifetime) for adults
and children for carcinogens) is multiplied by 365 days/year. Body weights (BW) of 70 kg for
adults and 15 kg for children were assumed (USEPA, 199la).

For adult resident inhalation of VOCs during showering, the Andelman (1990) shower model was
run. The details of the model are presented in Section 6.6.3.1. Using the two major equations,
the average concentration of a volatile compound in the shower air over the period of time spent
in the shower and in the bathroom after showering was calculated. This value was then used in
the intake calculation. An inhalation rate (IR) of 0.6 mVhour was assumed based on information
presented in USEPA (1989a). This value assumes that showering represents light activity and is
representative of the entire exposed population (USEPA, 1989a, 1989b). An exposure time (ET)
of 0.2 hours/day (12 minutes) was assumed which is the 90th percentile value specified in USEPA
(1989a). An exposure frequency (EF) of 350 days/year was assumed for daily showering, taking
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into account two weeks/year spent away from home (USEPA, 199la). The exposure duration
(ED) was assumed to be 30 years, corresponding to the national upper-bound (90* percentile) time
spent at one residence (USEPA, 1989a). The averaging time (AT) was calculated in the same
manner as adult resident ground water ingestion. An adult body weight (BW) of 70 kg was
assumed USEPA, 1991a). Children age 0 to 6 years were not evaluated for inhalation of VOCs
during showering since they are likely to take baths only during their early years.

6.6.5.6 Surface Water

Trespassers: For present trespassers at the site, site surface water data were used to calculate
chemical concentrations for the dermal contact intake equation.

For present 12-17 year old trespassers dermal contact exposure in Lot 1A and Lot IB, a skin
surface area (SA) was calculated based on information presented in USEPA (1989b, 1992c). The
skin surface are (SA) for 12-17 year old trespassers was assumed to include the hands and feet,
resulting in an exposed surface area of 1985 cm2. The dermal permeability constant (PC) for
water was utilized as a default value when chemical-specific values were not available in the
literature. The exposure time (ET) was assumed to be 0.5 hour/day since surface water in Stream
IB and the Drainage Ditch is too shallow to support recreational activities such as swimming or
wading. An exposure frequency (EF) of 26 days/year (one day/week for six months) was
assumed. An exposure duration (ED) of six years was assumed for 12-17 year old area residents
(trespassers). The averaging time (AT) was calculated in the same manner as residential ground
water ingestion. A body weight (BW) of 55 kg was assumed.

Residents: For potential future site residents, site surface water data were used to calculate
chemical concentrations for use in the dermal contact intake equation.

For potential future child resident dermal contact exposure in Lot 1A and Lot IB, skin surface
area (SA) was calculated in the same manner as the trespasser skin surface area. For children 12-
17 years old, skin surface area was assumed to include the hands and feet, resulting in an exposed
skin surface area of 1985 cm2. For the trespasser dermal contact with surface water, the dermal
permeability constant (PC) for water was utilized as a default value when chemical-specific values
were not available in the literature. The exposure time (ET) is the same time as the trespasser
surface water exposure time. The exposure frequency (EF) for children 12-17 years old was
assumed to be 26 days/year (one day/week for six months). The exposure duration (ED) and
averaging time (AT) were calculated in the same manner as residential ground water ingestion.
A body weight (BW) of 55 kg as assumed for children 12-17 years old.

6.6.5.7 Sediment

Trespassers: For present trespassers at the site, site sediment data were used to calculate
chemical concentrations for the dermal contact intake equation.

For present 12-17 year old trespassers dermal contact exposure in Lot 1A and Lot IB, the skin
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surface area (SA) was calculated in the same manner as the trespasser surface water skin surface
area. A soil-to-skin adherence factor (AF) of one mg/cm2 was obtained from USEPA (1992c).
Sediment dermal contact absorption factors (ABS) were based on USEPA Region n guidance and
are the same as those reported for soils. An exposure frequency (EF) of 26 events/year (one
event/week for six months) was assumed. An exposure duration (ED) of six years was assumed
for 12-17 year old trespassers. The averaging time (AT) was calculated in the same manner as
residential ground water ingestion. A body weight (BW) of 55 kg was assumed.

Residents: For potential future site residents, site sediment data were used to calculate chemical
concentrations for use in the dermal contact intake equation.

For potential future child resident dermal contact exposures in Lot 1A and Lot IB, skin surface
areas (SA) were calculated in the same manner as the resident surface water skin surface areas.
The soil-to-skin adherence factor (AF) and sediment dermal absorption factors (ABS) are the same
as for trespasser sediment dermal contact exposure. An exposure frequency (EF) of 26
events/year (one event/week for six months) was assumed for children 12-17 years old. The
exposure duration (ED) was assumed to be and six years for children (USEPA, 1991a) which
corresponds to the child surface water exposure durations, since the same recreational activities
would be occurring. The averaging time (AT) was calculated in the same manner as residential
ground water ingestion. A body weight (BW) of 55 kg was assumed for children 12-17 years old.

6.7 TOXICITY ASSESSMENT

The toxicity assessment presents the general toxicological properties of the selected chemicals of
potential concern using the most current toxicological human health effects data. Toxicity profiles
for each of the chemicals of potential concern are presented in Appendix N.

Each chemical can produce a wide variety of human health effects. While only certain chemicals
produce potentially carcinogenic effects, all chemicals have the potential to produce
noncarcinogenic effects, depending on the type and duration of exposure. The USEPA has
developed a qualitative weight-of-evidence classification system in which available data for a
chemical are evaluated to determine the likelihood that the agent is a human carcinogen. Evidence
is characterized separately for human and animal studies as sufficient, limited, inadequate, no
data, or evidence of no effect. The characterizations of these two types of data are combined and
the chemical is given a provisional weight-of-evidence classification based on the extent to which
the agent has been shown to be carcinogenic in experimental animals, humans, or both.
Supporting evidence of carcinogenicity may adjust the provisional weight-of-evidence
classification up or down. The USEPA weight-of-evidence classification system for
carcinogenicity, as discussed in Section 6.5.3, is described again below for the purposes of clarity.
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GROUP DESCRIPTION
A Human Carcinogen.
Bl Probable Human Carcinogen. Limited human data are

available.
B2 Probable Human Carcinogen. Sufficient evidence of

carcinogenicity in animals and inadequate or no evidence
in humans.

C Possible Human Carcinogen.
D Not Classifiable as to human carcinogenicity.
E Evidence of noncarcinogenicity for humans.

Two measurements used to quantify the toxic effects of a chemical on human health include a
chemical's carcinogenic slope factor (SF) and noncarcinogenic reference dose (RfD). Many of
the carcinogenic slope factors and reference doses used in this assessment were obtained from the
USEPA's IRIS data base. IRIS is an on-line data base which is updated monthly. It provides
chemical-specific risk data that represent a USEPA scientific consensus. The quantitative risk
values and supporting explanations in IRIS have been reviewed and agreed upon by scientists
across the USEPA using the available studies performed on a chemical. Slope factors and
reference doses/concentrations not available on IRIS were obtained from the USEPA's second
most current source of toxicity information, HEAST FY 1994-Annual (USEPA, 1994a). Per
HEAST direction, the Superfund Health Risk Technical Support Center was contacted for toxicity
information for numerous chemicals on October 27, 1994, on January 5, 1995, and on February
15, 1995.

6.7.1 HEALTH EFFECTS CRITERIA FOR CARCINOGENS

Generally, a slope factor is a plausible, upper-bound estimate of the probability of a response per
unit intake of a chemical over a lifetime. In risk assessment, a slope factor is used to estimate an
upper-bound probability of an individual developing cancer as a result of a lifetime of exposure
to a particular level of a potential carcinogen. Slope factors are typically calculated for potential
carcinogens in Group A, Bl or B2, and Group C. Slope factors are verified by the USEPA's
Carcinogen Risk Assessment Verification Endeavor (CRAVE) Workgroup. Slope factors for the
carcinogenic chemicals of potential concern are presented in Table 6-31. Oral and inhalation unit
risk estimates were converted to slope factors, per HEAST and USEPA Region n guidance, by
multiplying by 70 kg (assumed human body weight), dividing by 20 nWday (assumed human
inhalation rate) or by 2 liters/day (assumed human water consumption rate) and multiplying by
1,000 ug/mg (conversion factor). The slope factor, which is usually the upper 95* percent
confidence limit of the slope of the dose-response curve, is expressed in (mg/kg-day)"1. It
represents the probability of an individual developing cancer as a result of chronic exposure to a
given carcinogen. A risk of 10"* indicates that the probability of an individual developing cancer
from a given exposure is unlikely to exceed one in one million (106).
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In several instances, when slope factors were not available for specific chemicals, the slope factor
for one isomer or compound within a chemical class was used to represent the slope factor for all
other isomers or chemicals in the same class (i.e., PAHs). For several carcinogenic PAHs, the
benzo(a)pyrene slope factor was used in conjunction with relative potency values to develop slope
factors for benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene, in accordance with interim provisional
EPA/ORD guidance.

6.7.2 HEALTH EFFECTS CRITERIA FOR NONCARCINOGENS

The determination of the potential health hazards associated with exposure to noncarcinogens was
made by comparing the estimated chronic or subchronic daily intake of a chemical with the
reference dose. Various reference doses are available depending on the exposure route, the
critical effect, and the length of exposure evaluated in the scenario. For this assessment, both
chronic and subchronic oral and inhalation reference doses (RfDs) were used. It should be noted
that inhalation RfDs were developed by converting a concentration in air (mg/m3) to a
corresponding inhaled dose (mg/kg-day) by dividing by 70 kg (assumed human body weight) and
multiplying by 20 m3/day (assumed human inhalation rate) per HEAST and USEPA Region n
direction. Tables 6-32 and 6-33 present these values along with their uncertainty factors.

A chronic reference dose is defined as an estimate (with uncertainty spanning possibly an order
of magnitude or greater) of a daily exposure level for the human population, including sensitive
subpopulations, that is likely to be without an appreciable risk of deleterious effects during a
lifetime. The chronic reference doses derived by the USEPA's RfD Workgroup are specifically
developed to be protective for long-term exposure to a chemical. Chronic reference doses are
generally used to evaluate the potential noncarcinogenic effects associated with exposure periods
between seven years (approximately ten percent of a human lifetime) and a lifetime. In addition,
subchronic reference doses, which are useful in characterizing potential noncarcinogenic effects
associated with shorter-term exposure, should be used to evaluate the potential noncarcinogenic
effects of exposure periods between two weeks and approximately seven years. In this risk
assessment, exposures of six years and greater were considered chronic while exposures of less
than six years were considered subchronic. Per USEPA direction, a six year exposure is at the
upper-bounds of subchronic exposure and therefore chronic toxicity values are more appropriately
used.

For many noncarcinogenic effects, it is believed that protective mechanisms exist which must be
overcome before an adverse effect is manifested. For example, when a large number of cells
perform the same or similar function, a significant number of the cells may have to be depleted
before an effect is seen. Therefore, there is a range of exposures between zero and some finite
value that can be tolerated by the organism with essentially no chance of expression of adverse
effects.

Oral and inhalation chronic reference doses/concentrations are derived from the no-observed-
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adverse-effect-level (NOAEL) or the lowest-observed-adverse-effect-level (LOAEL) for the
critical toxic effect by application of uncertainty factors (UFs) and a modifying factor (MF-oral
only). Subchronic reference doses/concentrations are derived from subchronic NOAELs by
application of UFs and MFs as done for chronic reference doses/concentrations. The distinction
between the two reference doses/concentrations lies with exposure duration which is shorter for
subchronic studies.

Uncertainty related to toxicity information will be discussed in Section 6.9, Uncertainties in Risk
Assessment.

6.7.3 QUALITATIVE DISCUSSION OF CHEMICALS NOT QUANTITATIVELY
EVALUATED IN THE RISK ASSESSMENT

Numerous VOCs, SVOCs, pesticides, and inorganics could not be quantitatively evaluated in this
risk assessment due to the lack of established toxicity values. This section presents brief
toxicological profiles for these chemicals.

1, \, 1 -trichloroethane - This chemical may induce liver tumors in female mice and may be
mutagenic. Inhalation of high concentrations of 1,1,1-trichloroethane by animals and humans may
depress the central nervous system, affect the cardiovascular system, and damage the lungs, liver,
and kidneys. Human exposure may also result in irritation of the skin and mucous membrane.
(Clement Associates, Inc., 1985). This chemical has been given a Group D weight-of-evidence
classification (USEPA, 1994b).

1,2,4-trimethylbenzene - This chemical is found in coal tar and petroleum. Little toxicological
information on this chemical has been located in the literature, although it is believed to be a
respiratory irritant and a central nervous system depressant. (Merck Index, 1989).

acenaphthylene - This chemical is a PAH and is currently classified in Group D - Not classifiable
as to human carcinogenicity (USEPA, 1994b). PAHs are an ubiquitous class of chemicals formed
during the combustion of fossil fuels (Klaassen et al., 1986). Little information is available
regarding nonmalignant changes due to PAH exposure although liver and kidney effects may occur
(Clement Associates, Inc., 1985).

benzo (g, h r Dperylene - This chemical is a PAH and is currently classified in Group D - Not
classifiable as to human carcinogenicity (USEPA, 1994b). PAHs are a ubiquitous class of
chemicals formed during the combustion of fossil fuels (Klaassen et al., 1986). Little information
is available regarding nonmalignant changes due to PAH exposure although liver and kidney
effects may occur (Clement Associates, Inc., 1985).

dibenzofuran - Dibenzofurans may cause adverse health effects in man due to their high toxicity
(Klaassen et al., 1986). This chemical has been given a Group D weight-of-evidence classification
(USEPA, 1994b).
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1.3-dichlorobenzene - Dichlorobenzene is probably persistent in the environment. In humans, it
is a skin and an eye irritant. Symptoms of acute inhalation in humans may include headache,
nausea, and throat irritation (Klaassen et al., 1986). This chemical has been given a Group D
weight-of-evidence classification (IRIS, 1995).

2-methylnaphthalene - This chemical is a PAH which has not currently been given a weight-of
evidence classification. No specific toxicity information for this chemical was located in the
literature.

phenanthrene - This PAH has been given a Group D weight-of-evidence classification (USEPA,
1994b). Although limited information is available regarding nonmalignant changes due to PAH
exposure, generally, liver and kidney effects may occur (Clement, Associates Inc., 1985).

delta-BHC - This chemical is one of four isomers of hexachlorocyclohexane (HCH) or benzene
hexachloride (BHC). As a group, these chemicals are fairly persistent in the environment.
(Clement Associates Inc., 1985). The delta isomer is considered a central nervous system
depressant (Klaassen et al., 1986). This chemical has been given a Group D weight-of-evidence
classification (USEPA, 1994b).

2-hexanone - This chemical is an industrial solvent which causes neurotoxicity in chronically
exposed workers. 2-Hexanone may also be involved in the potentiation of hepatotoxicity,
(Klaassen etal., 1986).

endosulfan sulfate - Technical endosulfan is a mixture of two isomers, endosulfan I (alpha) and
endosulfan n (beta) which differ in the position of the sulfite group. For technical endosulfan,
these isomers are found in a 70:30 ratio. Both isomers are readily metabolized to endosulfan
sulfate. Not only may the toxicity of the isomers differ, but the relative toxicity of the two
isomers may vary with the species tested. (USEPA, 1980). The most toxic potential effect to
humans is central nervous system toxicity, although the lungs and skin may also be affected
(Sittig, 1985).

endrin aldehyde/endrin ketone - Endrin is a persistent cyclodiene insecticide that is an isomer of
dieldrin. It is highly toxic to mammals, although it has not been shown to be carcinogenic.
Endrin is a neurotoxicant and may produce headache and nausea, vomiting, dizziness, and mild
chronic jerking. Convulsions may occur with no warning symptoms. (Klaassen et al., 1986).

aluminum - This chemical is ubiquitous in the environment. It may affect the absorption of other
elements in the gastrointestinal tract and may alter intestinal function. There has been increasing
interest in the possible relationship of aluminum to dementia in humans (Wills and Savory, 1983
and Klaassen et al., 1986).

cobalt - This chemical is a component of vitamin B,2 required for the production of red blood cells
and prevention of pernicious anemia. Ingestion of excessive amounts of cobalt in humans may
cause polycythemia. High levels of chronic oral administration may result in goiter. Occupational
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inhalation of cobalt salts may result in respiratory symptoms. (Klaassen et al., 1986).

copper - This chemical is an essential element widely distributed in nature. Acute poisoning from
ingestion of excessive amounts of oral copper salts may produce death. Symptoms include
vomiting, hematemesis, hypotension, melena, coma, and jaundice (Klaassen et al., 1986). A full
lexicological profile for this chemical is presented in Appendix N.

iron - This chemical is an essential element (Klaassen et al., 1986). The ingestion of excessive
amounts of this inorganic can irritate the gastrointestinal tract. Inhaling some iron containing
dusts and fumes can cause siderosis, a type of benign pneumoconiosis (Clement Associates, Inc.,
1985).

lead - A full lexicological profile for this chemical is presented in Appendix N due to the
extensive amount of information available and its Group B2 weight-of-evidence classification
(USEPA, 1994b).

The inability to quantitatively evaluate these chemicals (and other essential nutrients) is a source
of uncertainty in this risk assessment as the potential for underestimation of risks or health impacts
exists. Uncertainty related to chemical toxicity data is addressed further in Section 6.9
Uncertainties in Risk Assessment.

6.8 RISK CHARACTERIZATION

The characterization of potential carcinogenic risks and noncarcinogenic health effects estimates
associated with the "no action" alternative were evaluated for the exposure pathways identified in
Section 6.6.2. The spreadsheet calculations are presented in Appendix O.

6.8.1 CARCINOGENIC RISK CHARACTERIZATION

Carcinogenic risks are estimated as the incremental probability of an individual developing cancer
over a lifetime as a result of exposure to a potential carcinogen (i.e., incremental or excess
individual lifetime cancer risk).

The slope factor converts estimated daily intakes averaged over a lifetime of exposure directly to
incremental risk of an individual developing cancer. Since the slope factor is often an upper 95*
percentile confidence limit of the probability of response based on experimental animal data used
in the multistage model, the carcinogenic risk estimate will generally be an upper-bound estimate.
This means that the USEPA is reasonably confident that the "true risk" will not exceed the risk
estimate derived through use of this model and is likely to be less than that predicted. Since
relatively low intakes (in comparison to those experienced by test animals) are most likely from
environmental exposures at Superfund sites, the USEPA assumes that the dose-response
relationship is linear in the low dose portion of the multistage model dose-response curve. Under
this assumption, the slope factor is constant and risk will be directly related to intake. Therefore,
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the linear form of the carcinogenic risk equation, as presented below, was used to estimate risk.

Risk = GDI x SF

Where:
Risk = a unitless probability of an individual developing cancer
GDI = chronic daily intake averaged over 70 years (mg/kg-day)

SF = slope factor expressed in (mg/kg-day)"1

6.8.2 NONCARCINOGENIC EFFECTS CHARACTERIZATION

The potential for noncarcinogenic effects is evaluated by comparing an exposure level over a
specified time period (i.e., 30 years) with a reference dose (or concentration) derived for a similar
exposure period. This ratio of exposure to toxicity is referred to as a hazard quotient; the sum of
the individual hazard quotients is referred to as a hazard index. The formula for the hazard index
is presented on the following page.

Noncancer Hazard Index = E,/RfDi+ Ej/RfDj +Ei/RfDi

Where:
E = Exposure Intake (chronic or subchronic) for the i* chemical
RfD = Reference Dose (chronic or subchronic) for the i* chemical

The noncancer hazard quotient assumes that there is a level of exposure (i.e., RfD) below which
it is unlikely even for a sensitive population to experience adverse health effects. If the exposure
intake exceeds the threshold (i.e., the noncancer hazard quotient or index exceeds one), there may
be concern for potential noncancer effects. Generally, the greater the value of the noncancer
hazard quotient or index above one, the greater the level of concern. However, the ratio should
not be interpreted as a statistical probability. It is important to note that the level of concern does
not increase linearly as the RfD is approached or exceeded, as RfDs do not have equal accuracy
or precision and are not based on the same severity of toxic effects.

If the hazard index does exceed one due to the summing of several hazard quotients, segregation
of the hazard index by critical effect or mechanism is performed (see Section 6.8.5).

6.8.3 QUANTITATIVE RESULTS OF CARCINOGENIC RISK AND
NONCARCINOGENIC EFFECTS EVALUATION

In accordance with the National Oil and Hazardous Substance Pollution Contingency Plan (NCP)
Section 300.430 (e)(2) for known or suspected carcinogens, acceptable exposure levels are
generally concentration levels that represent an excess upper-bound lifetime cancer risk to an
individual of between 10"* to 10"6. For noncarcinogens, acceptable exposure levels are generally
concentration levels that represent a noncancer hazard index of less than 1.
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In general, the USEPA recommends target values or ranges (i.e., risk = 10"* to 10"6 or hazard
index = 1) as threshold values for potential action at a site (USEPA, 1989a). These values
provide a basis for determining residual chemical levels that are adequately protective of human
health, provide a basis for comparing potential health impacts of various remedial alternatives, and
help support selection of the "no action" remedial alternative, where appropriate.

Ground water presents the greatest health risks at the site and is unacceptable for any potential
future use. Lot IB soils are potentially of concern for current and potential future receptors due
primarily to elevated levels of PCBs and manganese. Sediments are of potential concern due to
slightly elevated levels of PCBs and soils surrounding the effluent discharge line are of potential
concern for potential future residents due to elevated levels of manganese. Lot 1A soils are not
of concern for current area residents and trespassers and only slightly exceeded target
noncarcinogenic risk levels for potential future residents. Subsurface soils, air and surface water
are not of concern for any receptors.

Tables 1 through 43 in Appendix O present the results of carcinogenic risk and noncarcinogenic
health hazard calculations for the environmental matrices and human receptors quantitatively
evaluated in this risk assessment. A more detailed summary of these results is presented below.

6.8.3.1 Surface Soil

The results of carcinogenic risk and noncarcinogenic hazard index calculations for present
trespasser, potential future resident, and potential future site worker/employee and construction
worker surface soil exposures in Lot 1 A, Lot IB, and Lot 1A and Lot IB (site-wide) are presented
in Tables 1 through 16 in Appendix O.

Lot 1A - Trespassers

The results of carcinogenic risk and noncarcinogenic hazard index calculations for present
trespassers in Lot 1A are presented in Tables 1 and 2 of Appendix O.

Table 1, present trespasser surface soil ingestion in Lot 1 A, shows a total carcinogenic risk of
2.9E-07. This risk is below the USEPA's KT* to 106 target risk range. The hazard index for
present trespasser surface soil ingestion in Lot 1A, 4.5E-02, falls well below the USEPA's target
level of one.

Table 2 shows the carcinogenic risks and noncancer hazards for the current trespasser dermal
contact with surface soil in Lot 1 A. The total cancer risk is 6 E-09. This risk falls well below
the USEPA's 10"* to 10"* target risk range. The hazard index for the present trespasser dermal
contact with surface soil in Lot 1A could not be calculated since most PCBs do not currently have
established noncarcinogenic toxicity values and no other selected chemicals of potential concern
have established dermal absorption factors. However, PCBs were not detected at levels above
EPA's residential cleanup goal of 1PPM in Lot 1A, and are unlikely to be of concern.
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Lot IB - Trespassers

The results of carcinogenic risk and noncarcinogenic hazard index calculations for present
trespassers in Lot IB are presented in Tables 3 and 4 of Appendix O.

Table 3 presents the current risks for trespassers ingesting surface soil in Lot IB. The total
carcinogenic risk of 1.6E-05 falls within the USEPA's target risk range of KT* to 10*. The
hazard index for current trespasser surface soil ingestion in Lot IB, falls well below the USEPA's
target level of one.

Table 4 presents the current risks for trespassers contacting surface soil in Lot IB. The total
carcinogenic risk of 5 E-05 falls within the USEPA's carcinogenic risk range of 10"4 to 10"6. The
hazard index for the current trespasser dermal contact with surface soil in Lot IB falls well below
the USEPA's target level of one. The hazard quotient for the present trespasser dermal contact
with PCBs in surface soil in Lot IB could not be calculated since most PCBs do not currently have
established noncarcinogenic toxicity values. However, PCBs were detected at levels considerably
above EPA's residential and industrial cleanup goals in Lot IB, and are likely to be of potential
concern.

Lot 1A - Residents

The results of carcinogenic risk and noncarcinogenic hazard index calculations for potential future
residents in Lot 1A are presented in Tables 5 through 7 of Appendix O.

Table 5 presents the potential future risks for residents ingesting surface soil from Lot 1A. The
total carcinogenic risks for adults and children of 4. IE-06 and 9.6E-06 are within the USEPA's
acceptable risk range of IG4 to 10"6. The 30-year combined risk for adults and children, 1.4E-05,
also falls within the USEPA's target risk range. The hazard index values for potential future adult
and child surface soil ingestion in Lot 1A are 1.6E-01 and 1.5E+00, respectively. The hazard
index value for children exceeds the USEPA's target hazard index of one, due primarily to
manganese (hazard quotient of 1.2). No other chemicals show hazard quotients in exceedance of
one.

Table 6 presents the risks to potential future residents contacting surface soil in Lot 1 A. The total
carcinogenic risks for adults and children are below USEPA's acceptable risk range of 10~* to 10"*.
The 30-year combined risk for adults and children is also below the acceptable risk range. The
hazard index for potential future residential dermal contact with surface soil in Lot 1A could not
be calculated as most of the PCBs do not currently have established noncarcinogenic toxicity
values, and no other selected chemicals of potential concern in Lot 1A have established dermal
absorption factors. However, PCBs were not detected at levels above EPA's residential cleanup
goal of 1PPM in Lot 1 A, and are unlikely to be of concern.

Table 7 presents the carcinogenic risks associated with potential future residential indoor and
outdoor surface soil inhalation at Lot 1 A. The total carcinogenic risks for adults and children are
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below USEPA's acceptable risk range of 10"* to 10"6. The 30-year combined risk for adults and
children also falls below USEPA's target risk range. The hazard index values for potential future
adult and child indoor and outdoor surface soil inhalation in Lot 1A are 1.2E-01 and 5.7E-1,
respectively. These hazard indices fall below EPA's target hazard index of 1.

Lot IB - Residents

The results of carcinogenic risk and noncarcinogenic hazard index calculations for potential future
residents in Lot IB are presented in Tables 8 through 10 of Appendix O.

Table 8 presents the carcinogenic risks associated with potential future residential surface soil
ingestion in Lot IB. The total carcinogenic risks for adults and children are 6.6E-04 and 1.5E-03,
respectively. The carcinogenic risks for adults and children exceed USEPA's target risk range.
For children, Aroclor 1248, Aroclor 1254, and Aroclor 1260 show individual risks of 6.2E-04,
7.2E-05, and 7.2E-04, respectively, which combined contribute nearly 95 percent to the total risk.
The 30-year combined risk for adults and children, 2.2E-03, exceeds the upper-bounds of the
USEPA's target risk range and is due largely to PCBs.

The hazard index values for potential future adult and child surface soil ingestion in Lot IB are
6.7E-01 and 6.2E+00, respectively. The hazard index value for children exceeds the USEPA's
target level of one. Manganese generates a hazard quotient of 2.6E+00 and contributes nearly
50 percent to the hazard index. Aldrin also shows a hazard quotient in exceedance of one. The
30-year combined hazard index for adults and children also exceeds the USEPA's target level and
is due largely to manganese.

Table 9 presents the potential future risks to residents contacting surface soil in Lot IB. The total
carcinogenic risks for adults and children are 2.9E-04 and 7.4E-04, respectively. The total
carcinogenic risks for adults is at the upper end of the acceptable risk range. The total
carcinogenic risk for children is greater than the acceptable risk range. PCBs are responsible for
all of the carcinogenic risk. The hazard index values for potential future adult and child dermal
contact with surface soil in Lot IB are 5.2E-10 and 5.4E-09, respectively. These risks fall well
below the USEPA's target level of one. The 30-year combined hazard index for adults and
children, 5.9E-09, also falls well below the USEPA's target hazard index of one. However, the
liazard quotient for contact with PCBs in surface soil in Lot IB could not be calculated since most
PCBs do not currently have established noncarcinogenic toxicity values. PCBs were detected at
levels considerably above EPA's residential cleanup goal in Lot IB, and are likely to be of
potential concern.

Table 10 presents the potential future residential indoor and outdoor surface soil inhalation risks
from Lot IB. The total carcinogenic risks for adults and children are 1. IE-06 and 1.3E-06
respectively. These risks are at the lower end of USEPA's target risk range of 10"4 to 10"6. The
hazard index values for potential future adult and child indoor and outdoor surface soil inhalation
in Lot IB are 2.6E-01 and 9. IE-01, respectively. The hazard index value for adults is near the
USEPA's target level of one, due entirely to manganese.
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Lot 1A and Lot IB (Site-Wide) - Site Workers/Employees

The results of carcinogenic risk and noncarcinogenic hazard index calculations for potential future
site workers/employees in Lot 1A and Lot IB (side-wide) are presented in Tables 11 through 13
of Appendix O.

Table 11 presents the potential future site worker/employee site-wide surface soil ingestion risks.
The total carcinogenic risk of 4.2E-05 is within USEPA's acceptable risk range of 10"* to 10"*.
The hazard index for potential future site worker/employee site-wide surface soil ingestion falls
below the USEPA's target hazard index of one.

Table 12 presents the potential future risks to site worker/employees contacting site-wide surface
soils. The total carcinogenic risk is within the USEPA's acceptable risk range of 10"* to 10"6. The
hazard index for potential future site worker/employee dermal contact with site-wide surface soil
is well below the USEPA's target level of one. However, the hazard quotient for contact with
PCBs in surface soil in Lot IB could not be calculated since most PCBs do not currently have
established noncarcinogenic toxicity values. PCBs were detected at levels considerably above
EPA's industrial site cleanup goal in the pooled data from Lots 1A and IB, and are likely to be
of potential concern.

Table 13 presents the risks associated with inhalation of site-wide surface soils by potential future
site worker/employees. The total carcinogenic risk is well below USEPA's acceptable cancer risk
of 10"4 to 10"6. The hazard index for potential future site worker/employee inhalation of site-wide
surface soil falls well below the USEPA's target level of one.

Lot 1A and Lot IB (Site-Wide) - Construction Workers

The results of carcinogenic risk and noncarcinogenic hazard index calculations for potential future
construction workers in Lot 1A and Lot IB (site-wide) are presented in Tables 14 through 16 of
Appendix O.

Table 14 presents the potential future risks to construction workers ingesting site-wide surface soil.
The total carcinogenic risk of 4.2E-06 is within USEPA's acceptable risk range of 10"* to 10"6.
The hazard index for potential future construction worker site-wide surface soil ingestion is below
the USEPA's target level of one.

Table 15 presents the risks to potential future construction workers contacting site-wide surface
soil. The total carcinogenic risk is below USEPA's acceptable risk range of 10"* to 10*. The
hazard index for potential future construction worker dermal contact with site-wide surface soil
could not be calculated as most of the contaminants of potential concern do not have established
subchronic toxicity values. However, PCBs were detected at levels considerably above EPA's
industrial site cleanup goal in the pooled data from Lots 1A and IB, and may be of concern.

Table 16 presents the potential future risks to construction workers inhaling site-wide surface soil.
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The total carcinogenic risk is well below USEPA's target risk level of 10"* to 10*. The hazard
index for potential future construction worker inhalation of site-wide surface soil site-wide, 4 E-
03, falls well below the USEPA's target level of one.

6.8.3.2 Subsurface Soil

The results of carcinogenic risk and noncarcinogenic hazard index calculations for potential future
construction workers in Lot 1A and Lot IB (site-wide) are presented in Tables 17 through 20 of
Appendix O.

Table 17 presents the risks associated with ingestion of site-wide subsurface soil by potential
future construction workers. The total carcinogenic risk is below USEPA's acceptable risk range
of 10"* to 10 .̂ The hazard index for potential future construction worker site-wide subsurface soil
ingestion site-wide is below USEPA's target hazard index of one.

Table 18 presents the risks due to dermal contact with site-wide subsurface soil by potential future
construction workers. The total carcinogenic risk is well below USEPA's acceptable risk range
of 10"* to 10*. A hazard index for potential future construction worker dermal contact with site-
wide subsurface soil site-wide could not be calculated as most of the PCBs do not currently have
established noncarcinogenic toxicity values and no other selected chemicals of potential concern
have established dermal absorption factors. However, PCBs were not detected at levels above
EPA's industrial site cleanup goal in the pooled data from subsurface soil in Lots 1A and IB, and
are unlikely to be of concern.

Table 19 presents the risks associated with inhalation of site-wide subsurface soils by potential
future construction workers. The total carcinogenic risk is well below USEPA's acceptable
carcinogenic risk range of 10"* to 10 .̂ The hazard index for potential future site-wide subsurface
soil inhalation is also well below the USEPA's target hazard index of one.

Table 20 presents the risks associated with inhalation of VOCs from site-wide subsurface soil by
potential future construction workers. The total carcinogenic risk is well below USEPA's
acceptable carcinogenic risk range of 10"* to 10"*. A hazard index for potential future inhalation
of VOCs from site-wide subsurface soil by construction workers could not be calculated as the
single VOC selected as a chemical of potential concern does not currently have an established
subchronic inhalation reference dose.

6.8.3.3 Surface/Subsurface Soil

The results of carcinogenic risk and noncarcinogenic hazard index calculations for present
trespassers and potential future residents, site workers/employees and construction workers in the
Effluent Discharge Line area are presented in Tables 21 through 31 of Appendix O.
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Trespassers

Table 21 presents the risks associated with ingestion of surface/subsurface soil by current
trespassers. The total carcinogenic risk is below the USEPA's acceptable carcinogenic risk range
of 10^ to 10"*. The hazard index for present trespasser surface/subsurface soil ingestion is well
below USEPA's target hazard index of one.

Table 22 presents the risks associated with dermal contact with surface/subsurface soils by current
trespassers. The total carcinogenic risk is well below USEPA's acceptable risk range of 10"4 to
10*. A hazard index for present trespasser dermal contact with surface/subsurface soil could not
be calculated as most PCBs do not currently have established noncarcinogenic toxicity values and
no other selected chemicals of potential concern have established dermal absorption factors.
However, PCBs were not detected at levels above EPA's residential cleanup goal of 1PPM in the
surface/subsurface soil, and are unlikely to be of concern.

Potential Future Residents

Table 23 presents the risks associated with ingestion of surface/subsurface soils by potential future
site residents. The total carcinogenic risks for adults and children of 8.3E-06 and 1.9E-05 are
within the USEPA's target risk range of 10^ to 10"6. The 30-year combined risk for adults and
children, 2.8E-05, also falls within the USEPA's target risk range. The hazard index values for
potential future adult and child surface/subsurface soil ingestion are 4.0E-01 and 3.7E+00,
respectively. The hazard index value for children exceeds the USEPA's target hazard index of
one. The hazard index for children is due primarily to manganese, which contributes a hazard
quotient of 3.1E+00. No other chemicals show hazard quotients in exceedance of one. The 30-
year combined hazard index for adults and children, 4. IE-1-00, also exceeds the USEPA's target
level of one, due largely to manganese.

Table 24 presents the risks associated with dermal contact with surface/subsurface soil by potential
future residents. The total carcinogenic risks for adults and children are 5.5E-07 and 1.4E-06,
respectively. These risks are below or near the lower end of USEPA's acceptable risk range of
10^ to 10*. The 30-year combined risk for adults and children also falls within the acceptable risk
range. Hazard index values for potential future adult and child dermal contact with
surface/subsurface soil could not be calculated as most PCBs do not currently have established
noncarcinogenic toxicity values and no other selected chemicals of potential concern have
established dermal absorption factors. However, PCBs were not detected at levels above EPA's
residential cleanup goal of 1PPM in the surface/subsurface soil, and are unlikely to be of concern.

Table 25 presents the risks associated with inhalation of surface/subsurface soil by potential future
residents. The total carcinogenic risks for adults and children are below USEPA's acceptable risk
range of 10^ to 10*. The 30-year combined risk for adults and children also falls below USEPA's
target risk range. The hazard index values for potential future adult and child surface/subsurface
soil inhalation are 3. IE-01 and 1.5E+00, respectively. The hazard index value for children
exceeds the USEPA's target level of one, due entirely to manganese.
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Site Workers/Employees

Table 26 presents the risks associated with ingestion of surface/subsurface soil by potential future
site woiker/employees. The total carcinogenic risk of 3. IE-06 is within USEPA's acceptable risk
range of 10"4 to MO . The hazard index for potential future site worker/employee
surface/subsurface soil ingestion is below USEPA's target hazard index of one.

Table 27 presents the risks associated with dennal contact with surface/subsurface soils by
potential future site worker/employees. The total carcinogenic risk is well within USEPA's
acceptable risk range of 10"* to 10~*. A hazard index for potential future site worker/employee
dermal contact with surface/subsurface soil could not be calculated as most PCBs do not currently
have established noncarcinogenic toxicity values and no other selected chemicals of potential
concern have established dermal absorption factors. However, PCBs were not detected at levels
above EPA's residential cleanup goal of 1PPM in the surface/subsurface soil, and are unlikely to
be of concern.

Table 28 presents the risks associated with inhalation of surface/subsurface soils by potential
future site worker/employees. The total carcinogenic risk is below USEPA's acceptable risk range
of 10"* to 10"6. The hazard index for potential future site worker/employee surface/subsurface soil
inhalation is below USEPA's target hazard index of one.

Construction Workers

Table 29 presents risks associated with ingestion of surface/subsurface soil by potential future
construction workers. The total carcinogenic risk is below USEPA's acceptable risk range of 10"4

to 106. The hazard index for potential future construction worker surface/subsurface soil
ingestion falls below the USEPA's target hazard index of one.

Table 30 presents the risks associated with dennal contact with surface/subsurface soil by potential
future construction workers. The total carcinogenic risk is below USEPA's acceptable risk range
of 10"* to 106. A hazard index for potential future construction worker dennal contact with
surface/subsurface soil could not calculated as most PCBs do not currently have established
noncarcinogenic toxicity values and no other selected chemicals of potential concern have
established dermal absorption factors. However, PCBs were not detected at levels above EPA's
residential cleanup goal of 1PPM in the surface/subsurface soil, and are unlikely to be of concern.

Table 31 presents the risks associate with inhalation of surface/subsurface soil by potential future
construction workers. The total carcinogenic risk of falls well below USEPA's acceptable risk
range of lO'* to 10"6. The hazard index for potential future construction worker surface/subsurface
soil inhalation falls well below the USEPA's target hazard index of one.
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6.8.3.4 Air

The results of carcinogenic risk and noncarcinogenic hazard index calculations for present
downwind (off-site) resident and potential future site-wide resident, site worker/employee, and
construction worker inhalation of VOCs in ambient air are presented in Tables 32 through 35 of
Appendix O.

Downwind (Off-Site) - Residents

Table 32 of Appendix O presents the risks associated with inhalation of VOCs in ambient air by
downwind (off-site) residents. No site-related carcinogenic compounds were detected in down-
wind air samples. The carcinogenic risk associated with inhalation of site related volatile chemicals
down-wind of the site was 0 for adults and children. The hazard indices for present downwind
(off-site) adult and child inhalation of VOCs in ambient air are 9E-04 and 4E-03, respectively.
Both values are well below the USEPA's target hazard index of one.

Site-Wide Residents

Table 33 of Appendix O presents the risks associated with inhalation of VOCs in ambient air by
potential future residents. The total carcinogenic risks for adults and children of 1.2E-05 and
1.4E-05 are both within USEPA's acceptable risk range of 10"* to 10"*. The hazard index values
for potential future site-wide adult and child inhalation of VOCs in ambient air are 1.9E-01 and
8.7E-01, respectively. Both values are below the USEPA's target level of one.

Site-Wide Site Workers/Employees

Table 34 of Appendix O presents the risks associated with inhalation of VOCs in ambient air by
potential future site worker/employees. The total carcinogenic risk of 2.9 E-06 is within
USEPA's acceptable risk range of 10"* to 10"6. The hazard index value for potential future site-
wide site worker/employee inhalation of VOCs in ambient air is 4.5E-02. This value is well
below the USEPA's target level of one.

Site-Wide Construction Workers

Table 35 of Appendix O presents the risks associated with inhalation of VOCs in ambient air by
potential future site construction workers. The total carcinogenic risk of 3. IE-08 is well below
USEPA's acceptable risk range of 10"* to 10"6. The hazard index value for potential future side-
wide construction worker inhalation of VOCs in ambient air is 6.3E-03. This value is well below
the USEPA's target hazard index of one.

6.8.3.5 Ground Water

The results of carcinogenic risk and noncarcinogenic hazard index calculations for potential future
resident (adult and child), site worker/employee, and construction worker exposures to ground
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water are presented in Tables 36 through 39 of Appendix O.

Site-Wide Residents

Table 36 presents the risks associated with ingestion of ground water by potential future residents.
The total carcinogenic risks for adults and children are 1.5E-02 and 8.5E-03, respectively. Both
risks exceed the upper-bounds of the USEPA's acceptable risk range of 10"* to 10"6. For adults,
benzene, carbon tetrachloride, chloroform, 1,2-dichloroethane, 1,1-dichloroethene,
trichloroethene, and vinyl chloride show individual risks which exceed the upper-bounds of the
USEPA's target risk range. These chemicals combined are responsible for nearly the entire risk.
For children, carbon tetrachloride, chloroform, 1,2-dichloroethane, trichloroethene, and vinyl
chloride show individual risks which exceed the upper-bounds of the USEPA's target risk range.
These chemicals combined contribute more than 90 percent to the total risk.

The hazard index values for potential future adult and child site-wide ground water ingestion are
3.4E+02 and 8.0E+02, respectively. Both hazard index values far exceed the USEPA's target
level of one. For adults, acetone, carbon tetrachloride, chloroform, 1,2-dichloroethene (total),
trichloroethene, and manganese show individual hazard quotients which range from 3.0E+00 to
1.3E+02. These chemicals combined are responsible for nearly the entire hazard index. For
children, acetone, carbon tetrachloride, chloroform, 1,2-dichloroethene (total), trichloroethene,
and manganese show individual hazard quotients which range from 6.9E+00 to 3.1E+02. These
chemicals combined contribute greater than 99 percent to the total hazard.

Table 37 presents risks associated with inhalation of VOCs in ground water while showering by
potential future adult residents. The total carcinogenic risk of 8.5E-03 exceeds the upper-bounds
of the USEPA's acceptable risk range of 10"* to 106. Carbon tetrachloride, chloroform, 1,2-
dichloroethane, trichloroethene, and vinyl chloride show individual risks which exceed the upper-
bounds of the USEPA's target risk range. These chemicals combined contribute nearly 96 percent
to the total risk.

A hazard index for potential future adult inhalation of VOCs in site-wide ground water (shower
model) could not be calculated as none of the selected chemicals of potential concern have
established chronic inhalation reference doses.

Site Workers/Employees

Table 38 presents risks associated with ingestion of ground water by potential future site
worker/employees. The total carcinogenic risk of 5.4E-03 exceeds the upper-bounds of USEPA's
acceptable risk range or 10"* to 10"6. Carbon tetrachloride, 1,2-dicnloroethane, trichloroethene,
and vinyl chloride show individual risks which exceed the upper-bounds of the USEPA's
acceptable risk range. These chemicals combined contribute greater than 88 percent of the total
risk. The hazard index for potential future site worker/employee site-wide ground water ingestion
is 1.2E+02. Acetone, carbon tetrachloride, chloroform, 1,2-dichloroethene (total),
trichloroethene, and manganese show individual hazard quotients which exceed USEPA's target

T720046-2(CHEMSOL.ECO) 6'57 1016%



hazard index.

Construction Workers

Table 39 presents risks associated with ingestion of ground water by potential future construction
workers. The total carcinogenic risk of 5.7E-05 is within USEPA's acceptable risk range of 10"*
to 106. The hazard index for potential future construction worker site-wide ground water
ingestion is 1.7E+01. This hazard index value exceeds the USEPA's target level of one. Carbon
tetrachloride, chloroform, 1,2-dichloroethene (total), and manganese show individual hazard
quotients which exceed USEPA's acceptable hazard index of 1.

6.8.3.6 Surface Water

The results of carcinogenic risk and noncarcinogenic hazard index calculations for present
trespasser and potential future residential exposure to surface water in Stream IB and the Drainage
Ditch are presented in Tables 40 and 41 of Appendix O.

Stream IB and Drainage Ditch - Trespassers

Table 40 presents risks associated with dermal contact with surface water in stream IB and the
drainage ditch by trespassers. The total child carcinogenic risk of 5.8E-06 is within USEPA's
acceptable risk range of 10~* to 10"6. The hazard index for current trespasser dermal contact with
surface water in Stream IB and the Drainage Ditch is well below the USEPA's target hazard index
of one.

Stream IB and Drainage Ditch - Residents

Table 41 presents risks associated with dermal contact with surface water in Stream IB and the
Drainage Ditch by potential future residents. The total carcinogenic risks for children are well
below USEPA's acceptable risk range of 10~* to 10"6. The hazard index values for potential future
child resident dermal contact with surface water in Stream IB and the Drainage Ditch is well
below USEPA's target hazard index of one.

6.8.3.7 Sediment

The results of carcinogenic risk and noncarcinogenic hazard index calculations for present
trespasser and potential future residential exposure to sediment in Stream IB and the Drainage
Ditch are presented in Tables 42 and 43 of Appendix O.

Stream IB and Drainage Ditch - Trespassers

Table 42 presents the risks associated with dermal contact with sediments of Stream IB and the
Drainage Ditch by trespassers. The total carcinogenic risk is within USEPA's acceptable risk
range of 10"* to 106. A hazard index for present trespasser dermal contact with sediment in
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Stream IB and the Drainage Ditch could not be calculated as most PCBs do not currently have
established noncarcinogenic toxicity values and no other selected chemicals of potential concern
have established dermal absorption factors. However, PCBs were detected at levels somewhat
above EPA's residential cleanup goal of IPPM in the sediment, and may be of concern.

Stream IB and Drainage Ditch - Residents

Table 43 presents the risks associated with dermal contact with sediments of Stream IB and the
Drainage Ditch by potential future site residents. The total carcinogenic risks for children of
1.6E-06 is within the USEPA's acceptable risk range of 10"* to 10*. Hazard index values for
potential future child dermal contact with sediment in Stream IB and the Drainage Ditch could
not be calculated as most PCBs do not currently have established noncarcinogenic toxicity values
and no other selected chemicals of potential concern have established dermal absorption factors.
However, PCBs were detected at levels somewhat above EPA's residential cleanup goal of IPPM
in the sediment, and may be of concern.

6.8.4 COMBINING CANCER RISKS AND NONCANCER HAZARD INDEX VALUES
ACROSS EXPOSURE PATHWAYS

Multichemical cancer risk/noncancer hazard estimates across exposure pathways may be combined
for an exposed receptor group(s) provided that the same group(s) would consistently face the RME
by more than one pathway. Cancer risks from various exposure pathways are assumed to be
additive, as long as the risks are for the same individuals and time period. For noncarcinogens,
the total hazard index for each exposure duration (i.e., chronic, subchronic) were calculated
separately.

The summing of appropriate carcinogenic risks and noncarcinogenic hazard index values is
presented in Tables 6-34 and 6-35, respectively. The only carcinogenic risks which exceed the
upper-bounds of the USEPA's 10~* to 10* target risk range occur for residential surface soil
exposure in Lot IB and residential and site worker/employee site wide ground water exposure.

Numerous hazard index values exceed the USEPA's target level of one including residential
surface soil exposure in Lot 1A and in Lot IB, residential surface/subsurface soil exposure along
the Effluent Discharge Line, and residential, site worker/employee, and construction worker
ground water exposure.

6.8.5 TOXICITY ENDPOINTS/TARGET ORGANS FOR NONCARCINOGENIC
CHEMICALS OF POTENTIAL CONCERN QUANTITATIVELY EVALUATED IN
THE RISK ASSESSMENT

Table 6-36 presents the available toxicity endpoints (i.e., target organs) for the noncarcinogenic
chemicals of potential concern which have been quantitatively evaluated in this risk assessment,
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and show hazard quotients above one. Per the RAGS (USEPA, 1989a) guidance (see Section
6.8.2 for a detailed discussion of hazard index), if the hazard index is greater than one due to the
summing of several hazard quotients, segregation of the hazard index by critical effect and
mechanism of action is performed. Upon review of the hazard indices calculated in this risk
assessment in Section 6.8.3 and presented in Appendix O, it was observed that several hazard
index values exceeded one. Table 6-36 presents the breakout of the hazard index values
exceeding one by chemical. It should be noted that acetone, carbon tetrachloride, chloroform,
1,2-dichlorethene (total), and trichloroethene have the same toxicity endpoint/target organ (liver -
and kidney for acetone and trichloroethene). For all of the soil exceedances (surface and
surface/subsurface), manganese is the main chemical contributor. For site-wide ground water
ingestion by adults, children, and site workers/employees, the hazard index values are due mainly
to acetone, carbon tetrachloride, chloroform, 1,2-dichloroethene (total), trichloroethene, and
manganese which have individual hazard quotients above one. All of these chemicals, except for
manganese, have the same toxicity endpoint; these chemicals affect the liver (and some the
kidney), while manganese affects the central nervous system.

6.8.6 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

The National Contingency Plan (NCP) and Section 121(d) of CERCLA (cleanup standards)
requires that the selected remedial actions at Superfund sites attain or exceed applicable or relevant
and appropriate requirements (ARARs) of Federal laws and more stringent promulgated state
laws.

ARARs are identified to determine media and chemical contaminants that may require remediation
and regulations that may apply to remedial action.

The following terms are defined:

• Applicable requirements refer to those Federal or State requirements that would be legally
enforceable. An example of an applicable requirement would be the Safe Drinking Water
Act's Maximum Contaminant Levels (MCLs) for a site that causes contamination of a
public water supply.

• Relevant and appropriate requirements are Federal or State standards, criteria or guidelines
that are not legally enforceable at the site, but which address problems so similar to those
on-site that their application is appropriate.

• Other requirements to be considered (TBCs) are other Federal and State guidance
documents or criteria that are not generally enforceable but are advisory and are "to be
considered" during the RI/FS process. For example, where no specific ARARs exist for
a chemical or situation, or where such ARARs are not sufficient to be protective, guidance
documents or advisories may be considered in determining the necessary level of cleanup
for protection of public health and the environment.
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The USEPA divides ARARs into three categories: chemical-specific, location-specific, and
action-specific.

Chemical-specific requirements define acceptable exposure levels for specific hazardous substances
and therefore may be used as a basis for establishing preliminary remediation goals and cleanup
levels for chemicals of concern in the designated media. Chemical-specific ARARs and TBCs are
also used to determine treatment and disposal requirements that may occur in a remedial activity.
In the event a chemical has more than one requirement, the more stringent of the two requirements
will govern.

- Location-specific requirements set restrictions on the types of remedial activities that can be
performed based on site-specific characteristics or location. Alternative remedial actions may be
restricted or precluded based on Federal and State site laws for hazardous waste facilities,
proximity to wetlands or flood plains, or to man-made features such as existing landfills, disposal
areas and local historic landmarks or buildings.

Action-specific requirements set controls or restrictions on the design, implementation and
performance of remedial actions. They are triggered by the particular types of treatment or
remedial actions that are selected to accomplish the cleanup. After remedial alternatives are
developed action-specific ARARs and TBCs that specify performance levels, as well as specific
levels for discharges or residual chemicals, provide a basis for assessing the feasibility and
effectiveness of the remedial action.

MCLs have been identified in this risk assessment for the selected chemicals of potential concern
in site ground water (see Table 6-21). These MCLs were obtained from the Region n Drinking
and Ground Water Standards Update (USEPA, 1993b). Table 6-37 presents the MCLs along with
the range of detected concentrations of chemicals of potential concern for comparative purposes.

Preliminary remediation goals have been calculated for those chemicals of potential concern in
ground water not having established MCLs (i.e., bis(2-chloroethyl ether, acetone, and,
manganese) and are presented in Section 6.10. It should be noted that manganese does have a
secondary MCL of 50 ug/1 in drinking water; however, this level is an unenforceable federal
guideline which is based on taste, odor, and non-aesthetic effects.

For VOCs in Table 6-37, all maximum detected concentrations far exceed established MCLs,
except for acetone, which does not have an established MCL. The only minimum detected
concentration which exceeds its MCL occurred for vinyl chloride. Neither the SVOC bis(2-
chloroethyl)ether, nor the inorganic manganese, both chemicals of potential concern in site ground
water, have established MCLs (see Table 6-37). As mentioned above, however, manganese has
a nonenforceable secondary MCL of 50 ug/1.
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6.9 UNCERTAINTIES IN RISK ASSESSMENT

As in any risk assessment, the estimates of potential health threats (carcinogenic risks and
noncarcinogenic health effects) for the Chemsol, Inc. site sample data have numerous associated
uncertainties. In general, the primary areas of uncertainty include the following:

• Environmental data
• Exposure pathway assumptions
• Toxicological data
• Risk characterization

Uncertainty is always involved in the estimation of chemical concentrations. Errors in the
analytical data may stem from errors inherent in sampling and/or laboratory procedures. One of
the most effective methods of minimizing procedural or systematic error is to subject the data to
a strict quality control review. This quality control review procedure helps to eliminate many
laboratory errors. However, even with all data vigorously validated, it must be realized that error
is inherent in all laboratory procedures.

The lack of site-specific exposure measurements requires that estimates be made on the basis of
literature values and/or professional judgement. These types of estimates were required in the
evaluation of exposure scenario input parameters. For example, assumptions were made for the
exposure time, frequency, and duration of potential chemical exposures as well as for the quantity
of ingested and/or inhaled chemical contaminants. In general, assumptions were made based on
reasonable maximum exposures.

Other standard assumptions used throughout this risk assessment are assumed to represent average
values (i.e., 70 kg average adult body weight) or upper-bounds of potential exposure (i.e.,
inhalation rate) and have been used as appropriate.

Other sources of error in the risk assessment can stem from the use of estimated concentrations
and can arise during the calculation of 95 percent UCLs. For example, one-half the SQL was
used in the 95 percent UCL calculation as a proxy concentration for non-detect chemicals.

Toxicological data uncertainty is one of the largest sources of error in this risk assessment.
Numerous uncertainties are associated with USEPA-derived toxicity values used in risk
assessment. One source of uncertainty may include using dose-response information from effects
observed at high doses in animals to predict adverse health effects from low level exposures to
humans in contact with the chemical in the environment. Another source may be the use of dose-
response information from short-term exposure studies to predict the effects of long-term exposure
and vice versa. Uncertainties may also arise from using dose-response information in animals to
predict human health effects and from homogeneous animal and healthy human populations to
predict effects likely to be observed in the general population which consists of individuals with
varying sensitivities. In addition, the inability to quantitatively evaluate all chemicals detected at
the site due to the lack of sufficient lexicological data may result in underestimation of risks
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and/or health effects. The potential lexicological effects of these chemicals have been discussed
in Section 6.7.3 and in Appendix N Toxicological Profiles.

Other lexicological data uncertainty in this risk assessment includes the use of a single oral slope
factor to represent all aroclors; the use of the benzo(a)pyrene oral slope factor in conjunction wilh
relative potency values to develop slope factors for numerous other carcinogenic PAHs, the
combining of carcinogens with different weights-of-evidence in Ihe calculation of risk; and ihe
combining of noncarcinogens wilh differenl loxicily endpoinls in Ihe calculation of hazard index
values.

Uncertainly is also involved in Ihe calculation of risk and hazard estimates via Ihe dermal conlacl
wilh soil palhway. Only cadmium and PCBs (as a class) could be quanlilatively evaluated via Ihis
route since Ihese are Ihe only chemicals delecled in site soil which have USEPA-eslablished soil
dermal absorption factors. The potential exisls to underestimate risks/impacls via Ihis palhway
since all olher chemicals delecled in Ihe soil could only be qualitatively addressed. An additional
source of uncertainly may include Ihe use of an oral reference dose to evaluate dermal exposure
to cadmium and PCBs.

As a resuli of ihe uncertainties described above, Ihis risk assessmenl should not be conslrued as
presenting absolute risks or hazards. Ralher, il is a conservative analysis intended to indicate ihe
potential for adverse impacls to occur, based on a reasonable maximum exposure.

6.9.1 CENTRAL TENDENCY CALCULATIONS

As a quantitative measure of uncertainly in this risk assessmenl, central tendency calculations have
been performed utilizing 50* percenlile inpul parameters (i.e., exposure duration) in Ihe risk and
hazard index calculations as opposed to Ihe 90th percenlile parameters used in the reasonable
maximum risk assessment calculations. The 50* percenlile values used in Ihe central tendency
calculations are considered lo be represenialive of Ihe general receptor population, but may
underestimate Ihe irue carcinogenic risk and/or noncarcinogenic health effecls lo sensitive
receptors.

Table 6-38 presenls ihe 50* percenlile exposure parameters utilized in ihe calculation of cenlral
tendency for ihose exposure pathways which have results in exceedance of the upper-bounds of
the 10^ to 10"6 risk range for carcinogens, and a hazard index of 1 for noncarcinogens. These
parameters were obtained from several USEPA guidance documents including RAGS (USEPA,
1989a), Exposure Factors Handbook (USEPA, 1989b), and Dermal Exposure Assessment:
Principles and Applications (USEPA, 1992c). The 95 percent UCL concentrations of
contaminanis in site media have been used in conjunction wilh cenlral tendency exposure
parameters for Ihese calculations.

Based on the resulls of ihe cenlral tendency analysis, Lol 1A soils were found nol lo be of concern
for any receptors. Ingestion of contaminated soils in lol IB and Ihe effluenl discharge line remain
of concern for potential fulure residenls, and ground water remains unacceplable for any potential
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future use. Tables 1 through 9 in Appendix P present the results of the central tendency analysis.
The results are discussed in greater detail below.

6.9.1.1 Surface Soil

LotlA

The results of central tendency calculations for child exposure to noncarcinogens in surface soil
in Lot 1A via the ingestion routes is presented in Table 1 of Appendix P.

Table 1, central tendency calculation for child exposure to surface soil in Lot 1A via ingestion,
shows a hazard index value of 7.4 E-01. This value is approximately 50% of the RME child
hazard index value of 1.5E+00 (Table 5, Appendix O) and falls below the USEPA's target level
of one.

Lot IB

The results of central tendency calculations for residential exposure to carcinogens and
noncarcinogens in surface soil in Lot IB via the ingestion, and inhalation routes are presented in
Tables 2 and 3 of Appendix P.

Table 2, central tendency calculation for child exposure to carcinogens and noncarcinogens in
surface soil in Lot IB via ingestion, shows a total carcinogenic risk of 3.9E-04 and a hazard index
value of 2.4E+00. The total cancer risk of 3.9E-04 is approximately 25 % of the RME total risk
of 1.5E-03 (Table 8, Appendix O) and falls in the upper-bounds of the USEPA's target cancer risk
range. The hazard index value of 2.4E+00 is less than 50% of the RME hazard index value of
6.2E+00 (Table 8, Appendix O) but still exceeds the USEPA's target level of one.

Table 3, central tendency calculation for child exposure to surface soil in Lot IB via inhalation,
shows a hazard index value of 3E-01. This value is approximately 3 times less than the RME
child hazard index value of 9 E-01 (Table 10, Appendix O) and is below USEPA's target level
of one.

6.9.1.2 Surface/Subsurface Soil

The results of central tendency calculations for child exposure to noncarcinogens in
surface/subsurface soil along the Effluent Discharge Line via the ingestion and inhalation routes
are presented in Tables 4 and 5 of Appendix P, respectively.

Table 4, central tendency calculation for child exposure to surface/subsurface soil along the
Effluent Discharge Line via ingestion, shows a hazard index value of 1.9E+00. This value is
approximately 50% of the RME child hazard index value of 3.7E+00 (Table 23, Appendix O)
and still exceeds the USEPA's target level of one.
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Table 5, central tendency calculation for child exposure to surface/subsurface soil along the
Effluent Discharge Line via inhalation, shows a hazard index value of 3.7E-01. This value is
approximately 3.5 times less than the RME child hazard index value of 1.5E+00 (Table 25,
Appendix O) and is below the USEPA's target level of one.

6.9.1.3 Ground Water

The results of central tendency calculations for residential, site worker (employee), and
construction worker exposures to carcinogens and noncarcinogens in site ground water via the
ingestion and inhalation routes are presented in Tables 6 through 9 of Appendix P.

Residents (Site-Wide)

The results of central tendency calculations for residential exposure to carcinogens and
noncarcinogens in site ground water via the ingestion and inhalation routes are presented in Tables
6 and 7 of Appendix P, respectively.

Table 6, central tendency calculations for adult and child exposures to site ground water via
ingestion, shows total carcinogenic risks of 3.8E-03 and 6.0E-03, respectively. The adult total
risk of 3.8E-03 is approximately 4 times less than the RME adult total risk of 1.5E-02 (Table 36,
Appendix O) and still exceeds the upper-bounds of the USEPA's 10"* to 10~* target risk range.
The child total risk of 6.0E-03 is approximately 1.5 times less than the RME child total risk of
8.5E-03 (Table 36, Appendix O) and still exceeds the upper-bounds of the USEPA's 10** to 10"6

target risk range.

The central tendency calculations for adult and child exposures to noncarcinogens in site ground
water via ingestion show hazard index values of 2.4E+02 and 5.6E+02, respectively. The adult
hazard index of 2.4E+02 is approximately 1.5 times less than the RME adult hazard index of
3.4E+02 (Table 36, Appendix O) and still exceeds the USEPA's target level of one. The child
hazard index of 5.6E+02 is approximately 1.5 times less than the RME child hazard index of
8.0E+02 (Table 36, Appendix O) and still exceeds the USEPA's target level of one.

Table 7, central tendency calculation for adult inhalation of VOCs in site ground water, shows a
total carcinogenic risk of 7.7E-04. The total risk of 7.7E-04 is approximately 11 times less than
the RME total risk of 8.5E-03 (Table 37, Appendix O) and still exceeds the upper-bounds of the
USEPA's 10* to 10"6 target risk range.

Site Workers/Employees (Site-Wide)

The results of central tendency calculations for site worker/employee exposure to carcinogens and
noncarcinogens in site ground water via the ingestion route is presented in Table 8 of Appendix
P.

Table 8 shows a total carcinogenic risk of 2.7E-03. This total risk is approximately 2 times less
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than the RME total risk of 5.4E-03 (Table 38, Appendix O) and still exceeds the upper-bounds
of the USEPA's 10^ to 106 target risks range. The hazard index value of 6.2E+01 is
approximately 2 times less than the RME hazard index value of 1.2E+02 (Table 38, Appendix
O) and still exceeds the USEPA's target level of one.

Construction Workers (Site-Wide)

The results of the central tendency calculation for construction worker (site-wide) exposure to
noncarcinogens in ground water via the ingestion route is presented in Table 9 of Appendix P.

Table 9 shows a hazard index value of 5.9E+00. This value is approximately 3 times less than
the RME hazard index value of 1.7E+01 (Table 39, Appendix O) and still exceeds the USEPA's
target level of one.

Summary of Central Tendencies

The central tendency estimates of risk vary from 0.25 to 11 times lower than the reasonable
maximum risk estimates. The differences between the central tendency and reasonable maximum
risk estimates provide an estimate of the magnitude of uncertainty in the frequency and magnitude
of potential exposures to contaminated site media. In many cases however, both the reasonable
maximum and central tendency exposure estimates exceed the USEPA acceptable levels for
carcinogenic risks and noncancer hazards. The central tendency analysis further illustrates the
magnitude of contamination present in soils, air and ground water at the Chemsol site.

6.10 PRELIMINARY RFMFJDTATION GOALS fPRGs)

Chemical-specific preliminary remediation goals (PRGs) are concentration goals for individual
chemicals for specific medium and land use combinations at CERCLA sites. In this section,
chemical-specific PRGs were developed based on the risk assessment (i.e., risk-based
calculations). Site-specific parameters were used in place of default parameters, where
appropriate, to reflect site-specific conditions. Risk-based PRGs are initial guidelines only; they
do not establish that cleanup to these goals is warranted. A risk-based concentration will be
considered a final remediation level only after analysis in the RI/FS and ROD.

For this risk assessment, risk-based PRGs were not needed for any chemicals in a medium with
a cumulative cancer risk of less than 1 .OE-04, where a hazard index was less than or equal to one,
where the PRGs were clearly defined by ARARs (i.e., MCLs), or where superseding USEPA
guidance on action levels exists (i.e., PCBs in soil).

Upon review of the spreadsheet calculations for site soils, several exceedances of the USEPA's
target levels were noted. For surface soil in Lot IB, Aroclor 1248, Aroclor 1254, and Aroclor
1260 showed carcinogenic risks in exceedance of 1.OE-04. Hazard index values for manganese
exceeded the target level of one for surface soil in Lot 1A and in Lot IB as well as in Effluent
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Discharge Line surface/subsurface soils. Recommended soil action levels for PCBs at the
Chemsol, Inc. site were obtained from the USEPA's 1990 fact sheet entitled "A Guide on
Remedial Actions at Superfund Sites With PCB Contamination" (USEPA, 1990). For residential
land use, an action level of 1 ppm was specified for PCBs. For industrial land use, an action level
range of 10 to 25 ppm was specified. These levels supersede risk-based PRGs and no risk-based
PRGs have been calculated for the PCBs Aroclor 1248, Aroclor 1254, and Aroclor 1260 in site
soil.

Risk-based PRGs have been calculated for the noncarcinogen manganese in site soil. The risk-
based equations used have been derived to reflect the potential risk from exposure to a chemical
given a specific pathway, medium, and land use combination. By setting the hazard index equal
to one for a noncarcinogen, the concentration term (risk-based PRG) could be calculated. The
formulas presented in the following section have been obtained from the RAGS Human Health
Evaluation Manual, Part B: Development of Risk-Based Preliminary Remediation Goals
(USEPA, 1991b).

6.10.1 RESIDENTIAL LAND USE: SOIL INGESTTON AND INHALATION

For residential land use, risk from the chemical in soil was assumed to be due to direct ingestion
and inhalation of suspended soil participates.

Total risk from soil = Risk from ingestion of soil (child to adult)
-I- Risk from inhalation of particulates from soil (child to adult)

Because soil ingestion rates are different for children and adults, the risk due to direct ingestion
of soil is calculated using an age-adjusted ingestion factor. The age-adjusted soil ingestion factor
(IF .̂ ..jj) takes into account the difference in daily soil ingestion rates, body weights, and exposure
durations for two exposure groups - children (0 to 6 years) and others (7 to 30 years). The
exposure frequency (EF) is assumed to be identical for the two exposure groups. For
convenience, this ingestion factor has been calculated separately as a time-weighted soil intake,
normalized to body weight, and then substituted in the total intake equations (see Equations (2)
and (3)). This ingestion factor leads to a more protective risk-based concentration compared to
an adult-only assumption. The ingestion factor is in units of mg-yr/kg-day and therefore is not
directly comparable to the daily soil intake rate which is in units of mg/kg-day. Equation (1)
presents the formula for calculation of the age-adjusted soil ingestion factor.
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Age-Adjusted Soil Ingestion Factor

IF ,̂ .4 (mg-yr/kg-day) = x ED + 7-30 * ED ^ (1)
BW age 0-6 BW «ge 7-30

Parameters Definitions (units')

«oil/«dj

BW

BW

age 0-6

•ge 7-30

ED igeO-6

ED «ge 7-30

IR toil/«ge 0-6

IR •oil/age 7-30

age-adjusted soil ingestion factor (mg-yr/kg-day)

average body weight from ages 0-6 (kg)

average body weight from ages 7-30 (kg)

exposure duration during ages 0-6 (yrs)

exposure duration during ages 7-30 (yrs)

ingestion rate of soil for ages 0-6 (mg/day)

ingestion rate of soil for all other ages (mg/day)

Site-Specific Values

114 mg-yr/kg-day

15kg

70kg

6 yrs

24 yrs

200 mg/day

100 mg/day

6.10.1.1 Nonca rcinogens

The total hazard index has been calculated by combining the appropriate oral and inhalation
reference doses with the intakes from soil. These intakes were combined and a risk-based PRG
was derived to be protective for both exposure pathways.

Hazard Index = from ingestion of soil -I- Intake from inhalation of soil particulates
RfDn RfD

Adding appropriate parameters and solving for the concentration (C) results in Equation (2).
Equation (3) is the reduced version of Equation (2), using site-specific input parameters where
appropriate. This reduced equation was used to calculate the risk-based PRG at the target level
of one. It combines the toxicity information of a specific chemical with site-specific exposure
parameters for residential land use to generate a concentration for that chemical that corresponds
to a hazard index of one. The risk-based PRGs calculated for site soil are presented in Table 6-
39.
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Residential Soil - Noncarcinogenic Effects

Tffl = C x IQ^kg/mg x EF x IFloirildj + C. * FT) x EF x IR^ x (1/PEFl
RfD0 x AT x 365 days/yr RfDj x BW x AT x 365 days/yr

(2)

Tffl x A"Lx365 davs/vrC(mg/kg; = __________
risk-based) [(l/RfD0 x 10"6 kg/mg x EF x IF ^.^ + (1/RfDj x E D x E F x I R ^ x 1/BW x (1/PEF))]

where:

Parameters Definitions (units')

C
Tffl

RfD0

RfD,

BW

AT

EF

ED

IR,,r
PEF

chemical concentration in soil (mg/kg)

target hazard index (unitless)

chronic oral reference dose (mg/kg-day)
chronic inhalation reference dose (mg/kg-
day)

adult body weight (kg)

averaging time (yrs)

exposure frequency (days/yr)

exposure duration (yrs)

age-adjusted ingestion factor (mg-yr/kg-day)
inhalation rate (m3/day)

paniculate emission factor (mVkg)

Site-Specific Values

1

chemical-specific

chemical-specific

70kg
30 yrs (for noncarcinogens, equal to ED
[which is incorporated in I

350 days/yr

30 yrs

114 mg-yr/kg-day (see Equation 1)
20 mVday

4.63 x 109 m3/kg
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Reduced Equation: Residential Soil - Noncarcinogenic Effects

Risk-based PRO = ______1.Q95E+Q4_________ (3)
(mg/kg; Tffl = 1) [(4.0E-02/RfD0) + (6.5E-07/RfDi)]

where:

RfD0 = chronic oral reference dose in mg/kg-day
RfD; = chronic inhalation reference dose in mg/kg-day

6.10.2 COMMERCIAL/INDUSTRIAL LAND USE: SOIL INGESTION AND
INHALATION

Under commercial/industrial land use, risk from the chemical in soil was also assumed to be due
to direct ingestion and inhalation of particulates from the soil, and was calculated for an adult
worker only. For this type of land use, it was assumed in calculating the risk-based PRO that the
heavy equipment usage in conjunction with construction-related traffic in and around chemically
contaminated soils may result in soil being disturbed and paniculate emissions being produced.

Intakes from the two exposure pathways were combined and the risk-based PRO was derived to
be protective for exposures from both pathways.

Total risk from soil = Risk from ingestion of soil (worker)

+ Risk from inhalation of particulates from soil (worker)

6.10.2.1 Noncarcinogens

The total hazard index has been calculated by combining the appropriate oral and inhalation
reference doses with the two intakes from soil.

Hazard Index = Intake from ingestion of soil + Intake, from inhalation of particulates
RfD0

Adding appropriate parameters and solving for the concentration (C) results in Equation (4).
Equation (5) is the reduced version of Equation (4), using site-specific input parameters where
appropriate. This reduced equation was used to calculate the risk-based PRG at the target level
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of one. It combines the toxicity information of a specific chemical with site-specific exposure
parameters for commercial/industrial land use to generate a concentration for that chemical that
corresponds to a hazard index of one. The risk-based PRG calculated for commercial/industrial
soil land use is presented in Table 6-39 along with the residential soil land use risk-based PRG.

Commercial/Industrial Soil - Noncarcinogenic Effects

Tffl = C x IP"6 kg/mg x EF x ED x IR,oU + C x EF x ED x IR^ x fl/VF +1/PEF1
RfD0 x BW x AT x 365 days/yr j x BW x AT x 365 days/yr

THl x BW x AT x 365 davs/vrC(mg/kg; = _____
risk based) [ED x EF x [((l/RfD0) x 1(T* kg/mg x

(4)
,) x IRMr x (1/VF+l/PEF)))]

where:

Parameters Definitions (units')

C

Tffl

RfD0

RfD,

BW

AT

EF

ED

IR.O,

VF

PEF

chemical concentration in soil (mg/kg)

target hazard index (unitless)
chronic oral reference dose (mg/kg-day)
chronic inhalation reference dose (mg/kg-day)
adult body weight (kg)
averaging time (yrs)
exposure frequency (days/yr)

exposure duration (yrs)
soil ingestion rate (mg/day)
workday inhalation rate (m3/day)
soil-to-air volatilization factor (m3/kg)

paniculate emission factor (m3/kg)

Site-Specific Values

1

chemical-specific
chemical-specific
70kg
25 yrs (always equal to ED)
250 days/yr (site worker)

25 yrs (site worker)
50 mg/day (site worker)
20 mVday
not applicable
4.63 x 109 m3/kg
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Reduced Equation: Commercial/Industrial Soil - Noncarcinogenic Effects

Risk-based = ____________102___________ (5)
PRO (mg/kg; [(5E-5/RfD0) +(4.3E-9/RfDj)]
Tffl = 1)
(Site worker)

where:

RfD0 = chronic oral reference dose in mg/kg-day
RfD, = chronic inhalation reference dose in mg/kg-day

6.10.3 RESIDENTIAL LAND USE: GROUND WATER INGESTION AND
INHALATION

In reviewing the spreadsheet calculations for site ground water, benzene, carbon tetrachloride,
chloroform, 1,2-dichloroethane, 1,1-dichloroethene, trichloroethene, vinyl chloride, and bis(2-
chloroethyl)ether showed carcinogenic risks in exceedance of 1 .OE-04. The chemicals acetone,
carbon tetrachloride, chloroform, 1,2-dichloroethene (total), trichloroethene, and manganese were
found to individually exceed a hazard index of one in site ground water. Of these chemicals,
benzene, carbon tetrachloride, chloroform, 1,2-dichloroethene (total), 1,1-dichloroethene,
trichloroethene and vinyl chloride have established MCLs. PRG calculations are necessary only
for those chemicals lacking MCLs. PRGs were therefore calculated for acetone, manganese and
bis(2-chloroethyl)ether.

For the calculation of risk-based PRGs, risk-based equations have been derived to reflect the
potential risk from exposure to a chemical given a specific pathway, medium, and land use
combination. By setting the total risk for carcinogenic effects at a target level of 10"*, (the NCP's
point of departure for analysis of remedial alternatives) or the hazard index equal to one for
noncarcinogens, the concentration terms (risk-based PRGs) can be calculated. The formulae
presented below have been obtained from the RAGS HHEM, Part B: Development of Risk-based
Preliminary Remediation Goals (USEPA, 1991b).

Under residential land use, risk from chemicals in ground water was assumed to be due primarily
to direct ingestion and to inhalation of VOCs while showering, and was calculated for an adult.

Intakes from the two exposure pathways were combined and the risk-based PRGs were derived
to be protective for exposures from both pathways.
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Total risk from water = Risk from ingestion of water (adult)
+ Risk from inhalation of VOCs while showering (adult)

Risk from indoor inhalation of VOCs is assumed to be relevant only for VOCs that easily
volatilize. In this risk assessment, MCLs are available for all chemicals of potential concern in
ground water except for the VOC acetone, the SVOC bis(2-chloroethyl)ether, and the inorganic
manganese. Acetone does not currently have established toxicity values; therefore, the PRO could
not be calculated for the inhalation pathway.

6.10.3.1 Carcinogens

The total risk for carcinogenic effects has been calculated by combining the appropriate ingestion
slope factor (SF) with the ground water ingestion intake (the inhalation of VOCs is zero as the
only volatile organic chemical of potential concern not having an established MCL has not been
classified as a carcinogen).

Total risk = SF0 x Intake from ingestion of water (adult)

Adding appropriate parameters and solving for the concentration (C) results in Equation (6).
Equation (7) is the reduced version of Equation (6) using site-specific input parameters where
appropriate. This reduced equation was used to calculate the risk-based PRG at the 10"* cancer
risk level. It combines the toxicity information of a specific chemical with site-specific exposure
parameters for residential land use to generate a concentration for that chemical that corresponds
to a 10"6 carcinogenic risk level. The risk-based PRG calculated for ground water is presented in
Table 6-40.
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Residential Ground Water - Carcinogenic Effects

TR = SF. s x C x IR- x EF x

C(mg/l;risk-based) =

BWxAT x 365 days/yr

TR x BW x AT x 365 days/year
EF x ED x SFn x

(6)

Parameters Definitions (units')
C

TR

Site-Specific Values

SF0

BW

AT

EF

ED

chemical concentration in water (mg/1)

target excess individual lifetime cancer rislO"6

(unitless)

oral cancer slope factor ((mg/kg-day)"1

adult body weight (kg)

averaging time (yrs)

exposure frequency (days/yr)

exposure duration (yrs)

daily water ingestion rate (I/day)

chemical-specific

70kg

70 yrs

350 days/yr

30 yrs

2 I/day

Reduced Equation: Residential Ground Water - Carcinogenic Effects

Risk-based PRO = 1.7 x 10
(mg/1: TR = KT6) 2(SF0)

(7)

6.10.3.2 Noncarcinogens

The total hazard index has been calculated by combining the appropriate oral reference doses with
the ground water ingestion intakes (the inhalation of VOCs has not been evaluated as no inhalation
reference dose is available for acetone, the only VOC for which a PRG is being calculated).

Hazard Index = Intake from ingestion of ground water
RfD,,
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Adding appropriate parameters and solving for the concentration (C) results in Equation (8).
Equation (9) is the reduced version of Equation (8), using site-specific input parameters, where
appropriate. This reduced equation was used for calculating the risk-based PRO at the target level
of one. It combines the toxicity information of a specific chemical with site-specific exposure
parameters for residential land use to generate a concentration for that chemical that corresponds
to a hazard index of one.

The risk-based PRGs calculated for the residential ground water scenario for this site are
presented in Table 6-40.

Residential Ground Water - Noncarcinogenic Effects

THI = C x IR_ x EF * FT)

C (mg/1; risk-based) =

RfD0 x BW x AT x 365 days/yr

THI x BW x AT x 365 days/yr
E F x E D x !/RfD0xIRw

(8)

Parameters Definitions (units)

C

THI

RfD0

BW

AT

EF

ED

chemical concentration in water (mg/1)
target hazard index (unitless)
chronic oral reference dose (mg/kg-day)
adult body weight (kg)

averaging time (yrs)

exposure frequency (days/yr)

exposure duration (yrs)
daily water ingestion rate (I/day)

Site-Specific Values

1

chemical-specific
70kg
30 yrs (for noncarcinogens,
equal to ED)
350 days/yr

30 yrs
2 I/day
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Reduced Equation: Residential Ground Water - Noncarcinogenic Effects

Risk-based PRO = 73 (9)
(mg/1; Tffl = 1) 2/RfD0

where:

RfD0 = chronic oral reference dose in mg/kg-day

The potential exists for the Chemsol site to be residentially developed in the future. Since the
NCP encourages protection of ground water to its maximum beneficial use, once the ground water
is determined to be suitable for drinking, risk-based PRGs should be based on residential exposure
(USEPA, 1991b). Therefore, risk-based PRGs have been developed for residential ground water
use only, to be protective of human health.

6.11 SUMMARY OF THE BASELINE RISK ASSES

In this baseline human health risk assessment, surface soil, subsurface soil, air, ground water,
surface water, and sediment at the Chemsol site were quantitatively evaluated for potential health
threats to human receptors via the ingest ion, dermal contact, and inhalation routes of exposure.
Receptors including trespassers (area residents), residents (adults and children), site workers
(employees), and construction workers were evaluated under present and potential future land use
conditions, as appropriate. The estimates of risk and hazard and the greatest chemical contributors
to these estimates were presented and discussed in the preceding section of this report.

Chemicals of potential concern were selected for each matrix based on criteria outlined in RAGS
(USEPA, 1989a) and are presented in Section 6.5.5. The chemicals of potential concern included
VOCs, SVOCs, pesticides/PCBs, and inorganics. The chemicals 1,1,1-trichloroethane, 1,2,4-
trimethylbenzene, acenaphthylene, 2-hexanone, benzo(g,h,i)perylene, dibenzofuran, 1,3-
dichlorobenzene, 2-methylnaphthalene, phenanthrene, delta-BHC, endosulfan sulfate, endrin
aldehyde/endrin ketone, aluminum, cobalt, copper, iron, and lead could not be quantitatively
evaluated in this risk assessment due to their lack of established toxicity values. The essential
nutrients (i.e., calcium, magnesium, potassium, and sodium) were not quantitatively addressed
as their potential toxicity is significantly lower than other inorganics at the site.

Exposure routes and current or potential human receptor groups were identified and quantitative
estimates of the magnitude, frequency, and duration of exposure were made. Exposure points
were estimated using the 95 percent UCL calculation. Chronic and/or subchronic daily intakes
for the ingestion, dermal contact, and inhalation routes were calculated for the reasonable
maximum exposure (i.e., using 95 percent UCL concentrations and the 90th and 95th percentile
exposure parameters).

In the toxicity assessment, current lexicological human health data (i.e., reference doses, reference
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concentrations, and slope factors) were obtained from various sources and were utilized as
specified in RAGS (USEPA, 1989a). Brief lexicological profiles for chemicals which could not
be quantitatively evaluated in the risk assessment have been included in section 6.7 of this report.
Toxicological profiles for the chemicals of potential concern have been developed and are
presented in Appendix N.

In the risk characterization, exposure and toxicity assessments were integrated to generate
quantitative estimates of potential carcinogenic risks and noncarcinogenic health effects related to
contaminants at the Chemsol site. The carcinogenic risks and noncarcinogenic hazard index values
calculated for the site are based on the reasonable maximum exposure (the highest exposure
reasonably expected to occur at a site). The intent is to estimate a conservative exposure case that
is still within the range of possible exposures.

In accordance with the National Oil and Hazardous Substance Pollution Contingency Plan (NCP)
Section 300.430 (e)(2) for known or suspected carcinogens, acceptable exposure levels are
generally concentration levels that represent an excess upper-bound lifetime cancer risk to an
individual of between lO'4 and 10"*, or a noncarcinogenic hazard index less than 1 . In addition,
the chemicals of potential concern in site ground water were compared to MCLs. Many VOC,
SVOC, and inorganic maximum detections far exceed their respective MCLs. Acetone, bis(2-
chloroethyl)ether, and manganese do not currently have established MCLs. Manganese does not
currently have an established primary MCL, although it has a nonenforceable secondary MCL of
50 ug/1.

Ground water presents the greatest health risks at the site and is unacceptable for any potential
future use. Lot IB soils are potentially of concern for current and potential future receptors due
primarily to elevated levels of PCBs and manganese. Sediments are of potential concern due to
slightly elevated levels of PCBs and soils in the effluent discharge line are of potential concern
for potential future residents due to elevated levels of manganese. Lot 1 A soils are not of concern
for current trespassers and only slightly exceeded target noncarcinogenic risk levels for potential
future residents. Subsurface soils, air and surface water are not of concern for any receptors.
These results are discussed in greater detail below.

Human Health Risks and

The following discussion summarizes the results of the risk characterization for the Chemsol site.

Current Trespassers

AU of the carcinogenic risks or noncarcinogenic hazard index values calculated for the trespasser
exposure to surface soil, surface/subsurface soil, surface water, or sediment via the ingestion or
dermal contact route were found to be within USEPA's acceptable cancer risk range of 10"* to 10"*
and acceptable noncancer hazard index of one. A hazard index for the trespasser dermal contact
with sediment could not be calculated due to the lack of noncarcinogenic toxicity values and
dermal absorption factors for several of the contaminants of potential concern.
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Potential Future Site Residents

Surface Soil: Potential future residents in Lot 1A and Lot IB were quantitatively evaluated for
surface soil exposure via ingestion, dermal contact, and inhalation. The ingestion and dermal
contact routes of exposure in Lot IB exceeded of the upper-bounds of the target risk range (i.e.,
greater than 10~* - 10*) for carcinogenic risks. These risks were due largely to Aroclor 1248,
Aroclor 1254, and Aroclor 1260. In children ingestion of surface soil generated a hazard index
value in exceedance of 1, largely due to manganese. No adult hazard index values exceeded one.

Surface/Subsurface Soil: Potential future site residents were quantitatively evaluated for
surf ace/subsurface soil exposure along the Effluent Discharge Line via the ingestion, dermal
contact, and inhalation of particulates routes. None of these routes of exposure resulted in
carcinogenic risks in exceedance of the upper-bounds of the USEPA's target risk range.
However, children ingesting and inhaling contaminants in soils generated hazard index values
in exceedance of one, due largely to manganese. No hazard indices exceeded one in adults.

Ain Current residents living downwind of the site and potential future on-site residents were
quantitatively evaluated for the inhalation of VOCs in site air. Neither current downwind (off-
site) residents nor potential future on-site residents showed carcinogenic or non-carcinogenic risks
in exceedance of the USEPA's acceptable risk range.

Ground Water: Potential future site residents were quantitatively evaluated for site-wide ground
water exposure via the ingestion and inhalation of VOCs (during showering). For adults, both
routes of exposure showed carcinogenic risks in exceedance of the upper-bounds of the USEPA's
target risk range. The adult ingestion and inhalation risks were due to benzene, carbon
tetrachloride, chloroform, 1,2-dichloroethane, 1,1-dichloroethene, trichloroethene, and vinyl
chloride. The child ingestion risk (inhalation of VOCs was not quantitatively evaluated in
children) exceeded the upper-bounds of the USEPA's target risk range. This risk was due to
carbon tetrachloride, chloroform, 1,2-dichloroethane, trichloroethene, and vinyl chloride.

The ingestion of ground water by adults and children showed hazard index values well in
exceedance of one. The adult and child hazard indices were due largely to acetone, carbon
tetrachloride, chloroform, 1,2-dichloroethene (total), trichloroethene, and manganese.

Surface Water: Potential future site residents were quantitatively evaluated for surface water
exposure via the dermal contact route. No carcinogenic risks or noncarcinogenic hazard index
values exceeded the upper-bounds of the USEPA's 10~* to 10"6 target risk range or target level of
one.

Sediment: Potential future site residents were quantitatively evaluated for sediment exposure via
the dermal contact route. No carcinogenic risks exceeded the upper-bounds of the USEPA's target
risk range. Noncarcinogenic hazard index values could not be calculated due to the lack of
noncarcinogenic toxicity values and dermal absorption factors.
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Potential Future Site Workers/Employees

Surface Soil: Potential future site workers/employees in Lot 1A and Lot IB combined were
quantitatively evaluated for surface soil exposure via the ingestion, dermal contact and inhalation
of particulates. None of these routes of exposure resulted in carcinogenic risks or hazard index
values in exceedance of the USEPA's 10^ to 10"6 target risk range for carcinogens or target level
of one for noncarcinogens.

Surface/Subsurface Soil! Potential future site workers/employees were quantitatively evaluated
for surface/subsurface soil exposure along the Effluent Discharge Line via the ingestion dermal

-contact, and inhalation of particulates routes. None of these routes of exposure resulted in
carcinogenic risks or hazard index values in exceedance of the upper-bounds of the USEPA's 10"*
to 106 target risk range for carcinogens or target level of one for noncarcinogens.

Aid Potential future site workers/employees were quantitatively evaluated for the inhalation of
VOCs in site air. No carcinogenic risk or noncarcinogenic hazard index values exceeded the
upper-bounds of the USEPA's 10"* to 10"6 target risk range or target level of one.

Ground Water: Potential future site workers/employees were quantitatively evaluated for
ingestion of site ground water. The carcinogenic risk exceeds the upper-bounds of the target risk
range and is due largely to carbon tetrachloride, 1,2-dichloroethane, trichloroethene and vinyl
chloride. The hazard index exceeds the target level of one and is largely due to acetone, carbon
tetrachloride, chloroform, 1,2-dichloroethene (total), trichloroethene, and manganese.

Potential Future Construction Workers

Surface Soil: Potential future construction workers in Lot 1A and Lot IB combined were
quantitatively evaluated for surface soil exposure via ingestion, dermal contact, and inhalation.
None of these routes of exposure resulted in carcinogenic risks or hazard index values in
exceedance of the upper-bounds of the USEPA's 10"* to 10"* target risk range for carcinogens or
target level of one for noncarcinogens.

Subsurface Soil: Potential future construction workers in Lot 1A and Lot IB combined were
quantitatively evaluated for subsurface soil exposure via ingestion, dermal contact and inhalation.
None of these routes of exposure resulted in carcinogenic risks or noncarcinogenic hazard index
values in exceedance of the upper-bounds of the USEPA's 10"* to 10"* target risk range or target
level of one.

Surface/Subsurface Soil: Potential future construction workers were quantitatively evaluated
for surface/subsurface soil exposure along the Effluent Discharge Line via ingestion, dermal
contact, and inhalation. None of these routes of exposure resulted in carcinogenic risks or
noncarcinogenic hazard index values in exceedance of the upper-bounds of the USEPA's 10"* to
10"6 target risk range or target level of one.
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Potential future construction workers were quantitatively evaluated for the inhalation of
VOCs in site air. No carcinogenic risks or noncarcinogenic hazard index values exceeded the
upper-bounds of the USEPA's 10"4 to 10"* target risk range or target level of one.

Ground Water: Potential future site construction workers were quantitatively evaluated for site
ground water exposure via ingestion. The carcinogenic risk is within the USEPA's acceptable risk
range of 10~* to 10"6 for carcinogens. The hazard index exceeds the target level of one and is due
largely to carbon tetrachloride, chloroform, 1,2-dichloroethene (total), and manganese.

In summary, a review of the overall carcinogenic risks for the various matrices and receptor
populations showed that potential future residential exposure to surface soil in Lot IB via ingestion
and dermal contact and to ground water via ingestion and inhalation of VOCs were in exceedance
of the upper-bounds USEPA's target risk range of 10"* to 10"*. A review of the noncarcinogenic
hazard index values for the site matrices and receptors showed that present and/or potential future
child exposures to surface soil in Lot 1A and in Lot IB via ingestion, to surface/subsurface soil
along the Effluent Discharge Line via ingestion and inhalation of VOCs, and to contaminants in
ground water via ingestion exceeded the USEPA's target level of one. For potential future adult
resident exposure to ground water via ingestion, noncarcinogenic hazard index values exceeded
the USEPA's target level of one. For site worker (employee) and construction worker exposure
to ground water via ingestion, noncarcinogenic hazard index values exceeded the USEPA's target
level of one.

Site-specific uncertainties relating to the risk assessment were qualitatively and quantitatively
addressed in Section 6.9. Central tendency calculations were performed as a quantitative measure
of uncertainty in the risk assessment and are presented in Tables 1 through 9 in Appendix P. The
50th percentile parameters used in these calculations and presented in Table 6-38 were assumed to
be representative of the general population. These central tendency calculations, however, have
the potential to underestimate true risks/hazard indices for sensitive receptors.

Finally, risk-based PRGs were calculated for residential and commercial/industrial land use and
for residential ground water use for risks greater than l.OE-04 and hazard indices greater than one
and are presented in Tables 6-39 and 6-40. PRGs were not calculated for chemicals of potential
concern in soil where superseding USEPA guidance on action levels exists or in ground water if
MCLs exist. Risk-based PRGs are initial guidelines only and do not establish that cleanup to these
goals is required. A risk-based concentration is considered a final remediation level only after
analysis in the RI/FS and ROD.
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7.0 ECOLOGICAL RISK ASSESSMENT

7.1 INTRODUCTION

The objectives of this Ecological Assessment (EA) are to qualitatively identify the potential
current and future environmental risks associated with the Chemsol site that would exist if no
action is taken. Additionally, the ecological risk assessment will assist in determining if
remedial actions may be warranted.

This report was prepared in accordance with the EPA guidance documents listed below.

Framework for Ecological Risk Assessment (EPA/630/R-92-001, February
1992).

Eco Update (Publication 9345.0-051, Volume I, Numbers 2 and 4, 1991 and
1992).

Ecological Assessment of Hazardous Waste Sites: Field and Laboratory
Reference (EPA/600/3-89/013, March 1989).

Risk Assessment Guidance for Superfund, Volume II, Environmental Evaluation
Manual (EPA/540/1-89/001, March 1989).

As described in the EPA guidance documents, the key components of an ecological risk
assessment include:

• Problem Formulation (Hazard Identification)

• Exposure Assessment

• Toxic ity Assessment (Ecological Effects Assessment)

• Risk Characterization

• Uncertainties and Limitations

This EA is composed of these five components in order.
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7.2 PROBLEM FORMULATION

7.2.1 SITE CHARACTERIZATION

7.2.1.1 Site History and Description

A detailed summary of the Chemsol site history and description is presented in Section 1.2 of
the RI report.

7.2.1.2 Environmental Setting

A summary of the environmental setting of the Chemsol site, including climate,
geomorphology, surface hydrology, and hydrogeology is presented in previous sections of the
RI report.

7.2.1.3 Habitat Characterization

Information regarding habitat description of the Chemsol site area is based on observations
made during the site visits by CDM personnel in 1992 and 1993. No previous written habitat
description for the area of the site was available for this EA.

Watercourses

The Chemsol site is predominantly flat and gradually slopes downward to the northeast. Local
variations in topography occur along several streams and ditches on and adjacent to the site.
Surface elevation ranges from approximately 71 to 88 feet above mean sea level.

The following watercourses were observed on the Chemsol site: Stream 1A, Stream IB, a
drainage ditch, and a stream of water originating from a "seep" (Figure 7-1).

Stream 1A is located primarily outside the eastern border of the site, although it does travel
through the site at the very southeastern edge. Stream 1A is labeled "Pumpkin Patch Brook"
on the Piscataway Township Tax map and "14-14-2-3" on the Flood Insurance Rate Map
(National Flood Insurance Program, 1980). This stream originates to the south of the site,
flowing northward, and is made up of runoff/drainage from an industrial-zoned area. As the
stream enters the Chemsol property, it is an undistinguished shallow drainage channel with a
low flow of water. In this area, heavy truck traffic has occasionally occurred to clear and
maintain the utilities corridor; therefore, the original character of the stream appears to be lost.
Farther north, the stream channel reaches approximately 3.5 feet wide with a cut from the soil
surface of 0.5 foot to 1.5 feet. This stream is an intermittent stream and at the time of the RI
was full of debris. The water flow observed in September and early October 1992 was low to
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moderately low. The water flow in mid-January 1993 was moderate. The streambed is a
sandy silt when adjacent to the Chemsol site. Stream 1A was dry in spring and summer of
1993.

A seep is located in the eastern half of Lot 1 A. The seep was originally thought to be a point
of groundwater discharge, but was found to be water flowing from a pipe from an unknown
source (possibly a farm drain). The drainage from this seep originates at the point of
discharge in Lot 1A and travels into the emergent wetlands in the area of confluence with
Stream IB. This drainage is approximately l'/2 feet wide at the soil surface and has a slow to
moderate flow (as observed in September and October 1992 and in January 1993).

Stream IB enters the site on the southern border of Lot IB through a drainage pipe. The
direction of the flow is northward through the eastern portion of Lot IB into the north central
portion of Lot 1 A. This stream apparently originates in the industrial park to the south of the
site. The stream is a moderate trickle of water as it enters the site through a drainage pipe
(observations made in September and early October 1992). As it travels northward in Lot IB,
it may have collected some surface water runoff from a previous artificially wet area. At this
point, the stream channel is approximately 2.5 feet wide and approximately 2 feet below the
soil surface. When the stream enters Lot 1 A, it is closer to the soil surface and meanders as it
reaches the confluence of the seep drainage and drainage ditch. The streambed is silty. In the
confluence area, the stream loses most of its form as it travels through the emergent wetlands.
During all previous site visits (1992 through 1995), flowing water was observed in Stream IB.

The Northern Ditch (see Figure 7-1), originates at the western border of Lot IB and it
connects to drainage channels at the western border of Lot 1 A. It is predominantly straight
and is approximately 4 feet wide along its length. At the time of field inspection (September
and early October 1992), the ditch was saturated, but with no standing water, (except at the
confluence with Stream IB). During a subsequent field visit (mid-January 1993), the ditch
was full of water.

The Northern Ditch discharges into Stream IB prior to leaving the site. This stream then joins
Stream 1A to the northeast of the site. Stream 1A meanders for approximately 1.5 miles
northeast and empties into Bound Brook, located in Spring Lake County Park. From the park,
Bound Brook flows west for 1 mile and empties into the east end of New Market Lake. Water
exits the west end of the lake and flows for approximately 2.25 miles west-northwest,
emptying into Green Brook. Green Brook flows south for 2.5 miles, finally discharging into
the Raritan River (USEPA, 1992b). The entire length of Bound Brook is classified by the
State of New Jersey as FW2-NT (nontrout) (NJDEP, 1991).

Soils

Soils reflect relatively long-term trends in a variety of environmental variables. They can
therefore be used to represent a number of the characteristics that influence human settlement,
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especially the productivity and diversity of plant and animal communities, and ground surface
attributes.

Members of five soil series have been identified within the study area: Dunellen Variant
(DvA), Ellington Variant (EoA and ESA), Klinesville (KWB), Reaville (RFA), and
Parsippany (Pa). The first two form on glacial outwash, and are found in the northern and
eastern portions of the study area. Parent material for the second two is weathered bedrock
(residuum) of the Brunswick Formation. Parsippany series soil is found along the various
branches of Stream IB, where alluvial or lacustrine deposits are present. It should be noted
that the alluvium is not very thick.

Both Dunellan Variant and Ellington Variant soils are rated as having good potential for a wide
variety of plants and animals, including grain and seed crops, grasses and legumes, wild
herbaceous plants, hardwood trees, coniferous trees, and both openland and woodland wildlife
(Powley, 1987: Table 9). They are rated as having poor potential for wetland and shallow
water species. By contrast, Klinesville soils are rated poor to very poor in most categories,
except grasses and legumes, wild herbaceous plants, and openland wildlife, for which they are
considered fair. Parsippany soils are typically found in wetlands that support shallow water
species, and are considered fair to poor for nonhydrophytic vegetation due to poor drainage.
Therefore, the areas where soils develop on glacial outwash are likely to have had a greater
variety and productivity of plant and animal species than those where the Brunswick Formation
provides the parent material. Especially high habitat diversity would be expected in the
vicinity of stream channels and wetlands, where Parsippany soils interface with the Dunellan
and Ellington Variants.

Soil Disturbance

Soils within Lot IB have been extensively disturbed. The removal of PCB-contaminated soils
resulted in the loss of an estimated 30 to 40 percent of the surface soils in Lot IB. The
Administrative Consent Order of July 1983 with the State of New Jersey Department of
Environmental Protection mandated the removal and disposal of all PCB-contaminated site
soils (above 1 part per million). During Phase I soil removal in 1988, approximately 3,700
cubic yards of soil were removed by Applied Geotechnical and Environmental Service
Corporation (AGES) for Tang Realty. PCB-contaminated surface soils were scraped by a
track loader equipped with a scraper blade to predetermined depths of 6 to 24 inches below the
original grade. Areas that displayed elevated PCB concentrations were excavated an additional
6 inches. Excavations occurred primarily within the fenced area inside Lot IB. Buried waste
materials from past industrial activities were encountered during this first soil removal phase.
B.E.S. Environmental Specialists was contracted in 1988 by Tang Realty to remove these
buried waste materials and additional PCB-contaminated soils (Phase n activities). In this
second phase of soil removal, an additional 4,200 cubic yards (approximately) of material
were removed from the site. Removal of buried wastes typically ended at the bedrock
interface (3 to 5 feet below grade) (Harding Law son Associates [HLA], 1990).
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An additional 341 tons of soils and waste materials were removed from Lot IB when test pits
were excavated by HLA for EPA in 1990 to investigate potential buried waste materials (HLA,
1990).

Also located within Lot IB are three berms of soil (Figure 7-2). The berms appear to have
been contiguous at one time (they appear to have been leveled in several locations to create
access paths to monitoring wells). These berms appear to be artificial, with an approximate
height of 5 feet and width of 15 feet. These berms may have been recently constructed as they
are vegetated primarily by herbs and young trees.

Soil disturbances also exist in Lot 1A; however, these soils were disturbed less than those in
Lot IB. Soils were disturbed to some extent when pipelines were put in to the Buckeye
Pipeline Company easement and the Elizabethtown Water Company easement (Figure 7-2). In
addition, several other land manipulations disturbed the original soils in Lot 1A, as described
below:

• Fill piles exist in the western section of Lot 1A and encompass an area of
approximately 325 feet by 325 feet. These piles vary in form and are
approximately 4 feet high. A few footpaths and small swales dissect this area.
The piles consist of soil and possibly trash. Additionally, some trash has been
dumped on these piles. It is not known if the original soil level has been
disturbed. Woody vegetation growing on the fill piles indicates that the piles
have been there for some time.

• A red clay pipe, at least 20 feet long, lies approximately 1 foot below the soil
surface in the eastern portion of Lot 1 A. The origin of the pipe is unknown;
however, it was observed discharging water to the soil surface during the
wetland delineation and sediment sampling investigations.

• An unnatural, pulverized material was mixed with native soil approximately 10
inches below the soil surface. This location is approximately 20 feet north of
the Lot IB northern fenceline and 175 feet northwest of the northeastern comer
of the Lot IB perimeter fence. The soil condition was discovered during the
wetland determination. The pulverized material appeared as hard black and
reddish specks and it is suggested that this material is asphalt. The lateral extent
of this pocket of pulverized material is not known.

• An access path exists at the eastern border of Lot 1A between wells TW-12 and
TW-13. This path was originally installed to accommodate well-drilling
apparatus. Large cobble was observed in some areas of this path. Soils and
vegetation have been disturbed to create access for the required machinery.
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Wetlands

An onsite delineation and evaluation of wetland areas began with the October 12-13, 1992 site
visits. The wetland delineation was performed in accordance with the procedure provided in
the Federal Manual for Identifying and Delineating Jurisdictional Wetlands (1989). This
procedure evaluates the presence or absence of wetlands in terms of the hydrology, vegetation,
and soils present.

The method used to delineate wetland areas at this site was to identify and map the boundaries.
Boundary location were determined by the decrease in visual cues of wetland hydrology
(standing water, drainage depressions, stained leaf litter, surficial roots), hydrophytic
vegetation, and hydric soil conditions. Test pits were dug along transects to indicate the
location of hydric soils and wetland hydrology. Test pits were dug at a minimum depth of 18
inches. A total of 21 test pits with wetland characteristics were flagged and documented. In
characterizing the plant community at each test pit location for presence of hydrophytic
vegetation, species dominance was calculated on the basis of frequency of species occurrence.
This value did not take into account other dominance measures, such as basal area or area!
coverage. During a second site visit, however, the area! coverage of hydrophytic vegetation at
each location was checked. It was observed that the determinations made in the original
wetland delineation for dominance of hydrophytic vegetation did not change when dominance
was viewed as areal coverage. A wetlands map was created to depict the extent and types of
wetlands at the Chemsol site (Figure 7-3). Areas classified as wetlands covered
approximately 22 acres in Lot 1A and 3 acres in Lot IB.

Forested broad-leaved deciduous palustrine wetlands dominated by red maples (Acer rubrum)
predominate in Lot 1A and are encountered to a small degree in the primarily undisturbed
northern portion of Lot IB. These wooded wetlands appear to be temporarily flooded (for
brief periods during the growing season) in some areas and seasonally flooded (for extended
periods during the growing season) in other areas. Water-stained leaf litter, areas of surface
scouring, and red maples with exposed roots and multiple trunks were observed as evidence of
periodic flooding. The exact wetland boundaries were difficult to determine in the northern
portion of the site, particularly around the north central and northeastern upland locations, due
to the many small drainage channels abutting these upland locations.

Several emergent wetland types occur in Lot 1 A. One of these emergent wetland types occurs
within the southeastern quadrant of the site (approximately 200 feet south east of the seep),
and is relatively minor. This emergent wetland consists of approximately three 8-foot by 10-
foot pools of standing water and is vegetated predominantly with jewelweed. These small
wetland pools are located in a low-lying area and do not appear to be connected at any
waterway.

Another emergent wetland type occurs in the area of the confluence of the seep, stream IB,
and the ditch (drainage channel). It appears to be permanently flooded and is dominated by
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rice cutgrass (Leersia oryzoides) and arrow-leaved tearthumb (Polygonum sagittatwri). This
emergent wetland consists of three amorphous areas depicted in Figure 7-3, primarily
separated by groupings of trees on low (minor) berms.

No evidence was found for the historical existence of wetland conditions in most of Lot IB and
there has been extensive alteration of the soils in this location (refer to prior section on soil
disturbance). Recently, however, an artificial emergent wetland was in the southeastern
portion of Lot IB. This wetland was apparently the result of an outflow of drinking water
from a disrupted water main into this area. Excess water from this wetland had flowed into
Stream IB. Wetland vegetation of this location is dominated by patches of narrow-leaved
cattail (Typha angustifolia), duckweed (Lemna minor), sticktight (Bidens coronatd), wool grass
(Scripus cyperinus), water purslane (Ludwigia palustris), soft rush (Juncus effusus), spike rush
(Eleocharis palustris), and sedges. Since the October 1992 wetland delineation activities, the
open water supply has been closed off and much of this area has since become dry.

Vegetative Communities

The majority of the site (Lot 1A and a portion of Lot IB) is forested (Figure 7-4). The
dominant forest type is a palustrine red maple/pin oak forest. In forested upland areas, a
mixed mesophytic forest occurs covers approximately 10 acres in Lot IB and 6 acres in Lot
1A. Forested uplands are dominated in many locations by shagbark hickory (Carya ovata),
but a prevalence of black cherry (primus serotind) or Northern red oak (Quercus rubrd) occurs
in certain areas. The transition between the two forest types is not abrupt and some species are
located in both forest types (for example sweetgum [Liquidamber styracifl.ua] and sassafras
[Sassafras albidum]). Forested areas of the site display the following vegetative structure: a
closed to partially closed canopy, a sparse subcanopy, a sparse to moderate shrub layer, and a
sparse to moderate ground cover. Table 7-1 presents the dominant and associated vegetation
of these forested areas. The primary shrub layer species was arrowwood, with concentrated
areas of greenbriar and riverbank grape (these vine-producing species acted as shrubs in certain
locations). Groundcovers were often found as patches of single species. These included
jewelweed, sensitive fern, Canada mayweed, false nettle, poison ivy, and dewberry in the
wetland areas, and lady fem, roseybells, and partridge berry in the transitional and upland
areas. At the southern forest edge near the site's southern boundary, there is a thicket that is
dominated by red osier and silky dogwoods. Additionally, the forest has been disturbed in the
recent past to create a temporary access path with large gravel along the northern half of the
eastern border of Lot 1A in order to put in two monitoring wells. In this area, opportunistic
herbs (such as white wood aster and pokeweed) and pioneering woodland species (such as
dewberry, sweet gum, and sassafras) have moved in.

In the emergent wetlands of this site, three distinct vegetation communities exist: the
jewelweed-dominated wetland in the southeast quadrant of Lot 1 A, the rice cutgrass-
dominated wetland in the northeastern quadrant of Lot 1 A, and the hydrophilic herb-dominated
wetland in Lot IB.
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The emergent wetland in the southeastern section of Lot 1A is minor, as it consists of several
relatively small (less than 15 feet by 15 feet) shallow pools of water. The vegetative make-up
of this wetland is almost exclusively jewel weed.

The larger emergent wetland in Lot 1A is located in the area of the confluence of stream IB
with the seep drainage and the drainage ditch. Rice cutgrass is dominant in this wetland with
arrow-leaved tearthumb and jewelweed also present.

The emergent wetland of Lot IB had been artificially created by a surficial flow of water from
an Elizabethtown Water Company water main. The dominant vegetation of this wetland
includes such hydrophytic herb species as cattail, woodgrass, rushes and sedges. Green algae
and the floating macrophyte duckweed are also present. Refer to Table 7-1 for a list of flora
associated with this emergent wetland. A change in vegetative species for this location is
anticipated in the future as the flow of water from the water main has been recently
terminated.

In addition to the artificial emergent wetland and a small portion of forest, Lot IB is composed
of an old field vegetation community. Dominant vegetation in this area are grasses and forbs.
Saplings and shrubs compose approximately 5 percent of the total plant community. The more
common grasses observed in this area include barnyard grass, old witch grass, and broom-
sedge. Forb species most frequently observed in this area include asters, goldenrods, Japanese
honeysuckle, poison ivy, brambles, Queen Anne's lace, and spotted knapweed. Prevalent
shrubs and trees species include black locust, crabapple, tree-of-heaven, and autumn olive.
Table 7-1 provides a more complete listing of species in this plant community.

Uplands in Lot 1A are wooded. The density of woods is very similar to the palustrine
wetlands: however, only the soil and presence of upland species indicate that upland areas
exist; visually, there is no difference. No open meadows or clearings are in Lot 1A other than
on a very small scale as a result of human activities: dumping, overnight camping and bike
trails. The emergent wetlands to the north of the site are open and look like a meadow. There
is an area of palustrine wetlands that is more open (less dense spacing of trees and less to no
undergrowth) extending approximately from the seep eastward - however, it is likely to have a
closed canopy.

Threatened and Epd.ange.red Flora

No federally listed or proposed threatened or endangered flora are known to occur at or near
the Chemsol site. Swamp pink (Helonias bullata), a plant species federally listed as threatened,
is documented to exist approximately 6 miles from the site (Appendix Q, U.S. Fish and
Wildlife Service, 1991). Swamp pink is not expected to occur at the Chemsol site due to the
lack of habitat preferred by this species (wetland organic mucks) (Appendix Q, USEPA,
1992c).
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Wildlife Observations

Usage of the Chemsol site by wildlife was observed during site visits in September and
October 1992, and January 1993. White-tailed deer, woodchucks, rabbits, frogs, turtles, and
birds are known to inhabit the site.

Deer tracks were observed onsite, particularly in the emergent wetlands to the east of stream
IB and in the utilities corridor at the southern border of the site. Deer typically inhabit
forests, swamps, and open brushy areas. These animals adapt to a variety of conditions and
are very tolerant of people. White-tailed deer (Odocoileus virginianus) are herbivores,
browsing and grazing on tender shoots as well as consuming a wide assortment of grasses and
herbaceous material, fungi, acorns, and nuts.

Woodchuck (Marmota monax) dens were observed at the Chemsol site during the wetland
delineation activities. Entrances to these dens were observed in the western portion of Lot 1A
(more than 10 holes); the upland area to the northeast portion of Lot 1A (two holes); a small
soil/fill pile on the eastern boundary of the site (two or more holes); and within the soil berm
of Lot IB (two sets of two holes). The woodchuck's diet consists entirely of vegetation,
primarily herbaceous materials (Martin et al., 1951).

One rabbit was observed running in Lot IB, near a berm. The cottontail rabbit (Sylvilagus
floridanus) can inhabit numerous diverse locations, including transitional habitats. This
species consumes a variety of plant species including such onsite vegetation as red maple, wild
carrot, and blackberry (Chapman and Feldhamer, 1982).

Songbirds were observed on the Chemsol site, including blue jays, mockingbirds, and
warblers. It is expected that these birds will migrate through and/or feed within the site.
Because of the varied habitats and habitat boundaries present, it is also expected that some bird
species will also breed onsite. Ducks were observed in the areas of ponded water near the dirt
road and Stream IB.

Tadpoles were observed in the artificial wetland of Lot IB during the wetland delineation
activities in October 1992. Because of their rather large size and the absence of legs during
the time of year observed, these are probably bullfrog tadpoles. Tadpoles are primarily
herbivores, feeding freely on algae. As the tadpoles mature into adult frogs, they become
carnivores, eating insects, worms, snails, and small crustaceans. Adult bullfrogs (Rana
catesbeiand) are also reported to occasionally take in small fruits (Martin et al., 1951).

An eastern box turtle (Terrapene Carolina) was observed at the Chemsol site at the drainage
ditch on the northern border of Lot IB. This individual was observed during a site visit in late
summer, 1992. Turtles are omnivores. Approximately 50 percent of the box turtle's diet
consists of vegetation (primarily fruits and mushrooms) (Martin et al., 1951). The remaining
50 percent of the diet consists of earthworms, slugs, snails, insects and their larvae.

7720046-2(CHEMSOL.ECO) 7-9 101596

CHM



Seven additional wildlife species are expected to utilize the habitats of the Chemsol site.
Although no direct evidence has indicated their presence, skunks, opossums, squirrels, voles,
raccoons, and rats are expected to frequent and/or reside in the Chemsol site due to their
forage and habitat preferences. The following natural history information is provided for these
species (Chapman and Feldhamer, 1982):

Skunk - The striped skunk (Mephitis mephitis) inhabits a wide variety of areas,
including brush patches, woodlots, wooded ravines, and drainage ditches where water
is available. The striped skunk is omnivorous, consuming frogs, snails, spiders,
insects, grasshoppers/crickets, earthworms, rats, rabbits, and snakes. Onsite vegetation
preferred by the striped skunk includes black cherry, blueberries, roots, grains, and
blackberries.

Opossum - The Virginia opossum (Didelphis virginiand) prefers to inhabit deciduous
woodlands in association with streams. Opossums are omnivorous. Their diet includes
numerous items that can be located at the Chemsol site, such as grasses, mushrooms,
earthworms, fruits, grains, insects, invertebrates, and flesh (such as birds and rabbits).

Squirrel - The gray squirrel (Sciurus carolinensis) inhabits a varied range of locations,
but prefers mature hardwood forests (as most of Lot 1A of the Chemsol site). Squirrel
forage, such as acorns, hickory nuts, fungi, and insects, are all present at the Chemsol
site.

Vole - Voles (Microtus species) inhabit grasslands and highway rights-of-way. Their
forage consists of grains, grasses, tree bark, and roots (all in abundance at the Chemsol
site).

Raccoon - Raccoons (Procyon lotof) may be found almost anywhere water is available
and are likely to inhabit the site because of its waterways. Raccoons are common
inhabitants of mesic hardwood stands and of suburban residential areas. The raccoon is
omnivorous and opportunistic. The majority of the raccoon diet consists of onsite
vegetation such as hickory nuts, acorns, wild grapes, weed seeds, buds, fungi, grasses,
and other herbaceous growth, which can be found on-site.

Eai - The Norway rat (Rattus norvegicus) inhabits a wide variety of areas and has
adapted extremely well to human activities. The rat is an omnivorous feeder,
consuming grains, fruits, and meat (all expected to be available on the Chemsol site).

Threatened and Endangered Fauna

No federally listed or proposed threatened or endangered fauna are known to occur at the
Chemsol site, except for the possible occurrence of an occasional bald eagle (Haliaeetus
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leucocephalus) or Peregrine falcon (Falco peregrinos) (Appendix Q U.S. Fish and Wildlife
Service, 1991).

7.2.1.4 Nature and Extent of Contamination

A summary of sampling and analysis activities, and the nature and extent of contamination, are
presented in Section 6.5. A summary of the data for surface soil, surface water, and sediment
used in the EA is presented in Tables 7-2 through 7-4. The tables include for each detected
compound, the frequency of detection, minimum and maximum detected concentrations,
location of maximum, range of non-detect concentrations, background concentrations, and
applicable regulatory criteria.

For this EA, data from subsurface soils (soil under pavement or from depths greater than 2
feet) were not evaluated. These depths are greater than those considered likely for potential
contact with terrestrial ecological receptors (i.e., burrowing animals or roots of vegetation).
Thus, ecological receptors are considered to be isolated from the contaminants in the
subsurface soils. Data from subsurface sediment (sediment from depths greater than 6 inches)
also were not evaluated. Aquatic and benthic ecological receptors (e.g., fish and
macroinvertebrates) are not likely to be exposed to contaminants at greater depths. Similarly,
groundwater data were not used in this EA because it is unlikely that ecological receptors
contact contaminants associated with the groundwater. Sources of exposure to ecological
receptors considered for this EA include surface soil (generally collected from 0 to 2 feet
below ground surface), surface sediment (generally collected from 0-6 inches), and surface
water.

The exposure media being assessed for this EA were divided up based on past historical uses
and soils' disturbance activities. The surface soil data for Lots 1A and IB were evaluated
separately. Surface water data and sediment data from the different watercourses were
considered separately, including the northern drainage ditch, Stream IB, the artificial wetland,
and the seep.

7.2.2 SELECTION OF CONTAMINANTS OF POTENTIAL CONCERN

The selection of contaminants of potential concern (COCs) is used to narrow the focus of the
EA and serves to identify dominant site risk and to guide future remediation selection
decisions. The selection process used was based on methodology in EPA's Risk Assessment
Guidance for Superfund (RAGs), Volume II: Ecological Evaluation Manual (USEPA, 1989b),
and the following steps:

• Evaluation of detection frequency, maximum, and range of concentrations.
• Comparison to background concentrations.
• Comparison to applicable and relevant and appropriate requirements (ARARs).
• Evaluation of physical/chemical properties.
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• Consideration of potential toxicity.
• Consideration of potential bioaccumulation and biomagnification (i.e.,

polychlorinated biphenyls [PCBs], pesticides).

The COC selection process is discussed further below.

7.2.2.1 Detection Frequency and Concentrations

The maximum and range of concentrations were considered relative to background
concentration and regulatory criterion. Chemicals not detected in the sampled media at
frequencies greater than 5 percent (i.e., one detection per 20 samples) were eliminated from
the COC selection process because the likelihood of receptor exposure to these chemicals is
considered remote. This selection criteria was not used for soil data from Lot 1A and surface
water due to the small number of samples collected. However, compounds that have the
potential to bioaccumulate and biomagnify were not eliminated based on low frequency.

7.2.2.2 Background Concentrations

Background concentrations were only available for surface water and sediment. Three surface
water samples and eight sediment samples were obtained from two locations (SW/SD01,
SW/SD02) upstream of the Chemsol site. These locations provided background site analyte
levels that were used for this EA. No site-specific soils background data were available. The
state of New Jersey has compiled background concentrations for metals, chlorinated pesticides,
and PAHs in soils (NJDEP, 1993). Statistical summaries for metals were presented by land use
category (i.e., urban, suburban, rural, golf courses, and farm lands). The suburban land use
category was selected because this category represents the site's land use. In the suburban
category, the geometric mean for each metal was used to screen metal concentrations in Chemsol
surface soil and to select metals of concern (Refer to Section 7.2.1.3). The NJDEP
concentrations are presented in Table 7-2. Analyte concentrations detected from the Chemsol
site that exceeded NJDEP background concentrations were considered as potential COCs in
surface soil.

7.2.2.3 ARARS and Media Quality Guidelines

ARARs are those standards or limitations that specifically address media and chemical
contaminants that may require remediation as well as regulations that may apply to remedial
actions. The National Contingency Plan (NCP) and Section 121 (d) of Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) (cleanup standards)
requires that the selected remedial actions at Superfund sites adequately protect human health
and the environment and attain ARARs under Federal and state environmental laws. EPA
divides ARARs into three categories: chemical-specific, location-specific, and action-specific.
This distinction is based on whether the requirement is triggered by the presence or emission
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of a chemical, by a sensitive or protected location, or by a particular remedial action,
respectively.

Chemical-specific ARARs are useful in identifying chemicals that may pose ecological risks
and require remediation. Based on chemical-specific requirements, concentration limits or
ranges are set in various environmental medial for specific hazardous substances, pollutants or
contaminants. These requirements may present protective levels for designated media.
Chemical-specific federal and state ARARs for surface water and sediment relating to the
protection of ecological inhabitants have been evaluated in this EA. No ARARs are available
for surface soil.

Surface Water

Ambient Water Quality Criteria (AWQC) are used to quantify levels at which toxicity to
benthic invertebrates and other aquatic organisms may occur. These criteria are intended to
provide maximum and continuous acceptable water concentrations of contaminants for the
reasonable protection of aquatic life. The criteria used to select COCs are based primarily
upon federal chronic AWQC issued by EPA. These numeric criteria are included in Table 7-3
and discussed below.

USEPA Ambient Water Quality Criteria: EPA has established acute and chronic water quality
criteria for both marine and freshwater habitats to be protective of most aquatic organisms.
AWQC are not intended to protect 100 percent of the organisms within an aquatic ecosystem;
rather, they are intended to "protect most species in a balanced, healthy aquatic community"
(USEPA, 1986b).

EPA criteria for acute effects are generally developed using water-only toxicity tests in which
at least one species from a minimum of eight different families (either fish or invertebrate) is
included. An acute criterion is derived from these data by calculating a water concentration at
which 95 percent of the test population is statistically protected from adverse effects. The
acute AWQC is defined by EPA to represent a 1-hour average that may be exceeded only once
ever an average of 3 years. The acute AWQC is also referred to as the criterion maximum
concentration or CMC (USEPA, 1992d).

The criteria for chronic effects are developed from chronic toxicity data to animals and plants
(referred to by EPA as the Final Chronic Value and Final Plant Value), as well as
bioaccumulation (Final Residue Value). The lowest of these three values is used to set a
chronic AWQC. The chronic AWQC is defined by EPA as a 4-day average to be exceeded
only once over an average of 3 years. The chronic AWQC is also referred to as the criterion
continuous concentration or CCC (USEPA, 1992d). Since the chronic AWQC is a lower,
more protective concentration than the acute AWQC, the chronic value has been used in the
selection of COCs.
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The Final Chronic Value is calculated using the geometric mean of the lower and upper
chronic limits of a test organism. The lower chronic limit is defined as the highest tested
concentration that did not cause an adverse effect (i.e., a No Observable Adverse Effects Level
or NOAEL) while the higher chronic limit is defined as the lowest tested concentration that did
cause an adverse effect (i.e., a Lowest Observable Adverse Effect Level or LOAEL). A
methodology similar to that for the acute AWQC is then followed to calculate the Final
Chronic Value.

The Final Plant Value is obtained through the selection of the lowest concentration determined
to cause toxicity to aquatic flora. The Final Residue Value is designed to protect wildlife that
consume aquatic organisms. A bioconcentration factor and maximum permissible tissue level
are used to determine a residue value of a particular species; the lowest of all residue values is
then used as the Final Residue Value.

Hardness, pH, and temperature adjustments are available for some AWQC. The inorganics
for which criteria can be adjusted for hardness include chromium m, copper, lead, silver, and
zinc. Site-specific AWQC for these inorganics were derived based on a hardness of 147 mg/1
of CaCO3.

State of New Jersey Surface Water Quality Standards

The state of New Jersey has surface water quality standards (NJ SWQ) for the protection of
aquatic life inhabiting surface waters (streams, ponds, rivers, lakes) which are based on the
classification of the surface waters. Stream IB empties into Stream 1A offsite and Stream 1A
eventually discharges into Bound Brook classified as FW2 water by the state of New Jersey.
FW2 is the general surface water classification applied to those fresh waters that are not
designated as FW1 or Pinelands Waters. The state of New Jersey FW2 waters are designated
for uses such as maintenance, migration, and propagation of the natural and established biota;
primary and secondary contact recreation; industrial and agricultural water supply; and public
potable water supply after such treatment as required by law and regulation. The NJ SWQ
standards for FW2 waters were compared to surface water concentrations detected in stream
IB, northern drainage ditch, the artificial wetland, and the seep (Table 7-3).

Sediment

EPA Sediment Criteria: EPA has established Interim Sediment Quality Criteria (SQC) for a
limited number of non-polar [non-ionic] organic compounds (USEPA, 1988). The sediment
criteria were derived using the equilibrium partitioning approach, which establishes
relationships among non-ionic organic compounds in the sediment, interstitial pore water, and
aquatic biota. The approach assumes that benthic organisms are affected by the interstitial
sediment pore water concentration of a particular non-polar organic compound rather than the
bulk sediment concentration of the organic contaminant.
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The partitioning of a non-ionic organic compound between sediment pore water and sediment
is dictated by the organic carbon partitioning coefficient, K^., of the organic compound and
total organic compound (TOC) of the sediment. Sediment criteria values for a few selective
organic compounds provide an adequate level of protection for benthic organisms exposed to
organic compounds through sediment pore water. However, these criteria are not protective of
benthic organisms that may ingest sediment. EPA interim sediment criteria are reported for
sediments containing either 1 or 10 percent TOC and are based on compound-specific K^.
Criteria based on a TOC of 1 percent were used in this EA.

Ontario Ministry of the Environment (MOE) Sediment Quality Guidelines: Sediment quality
guidelines were established by MOE to help environmental managers assess sediment quality,
particularly in the Great Lakes (MOE, 1992). The major objective of the sediment quality
guidelines is to provide protection of biological resources against the lethal and sublethal
effects of contaminated sediments. These biological resources include organisms that could be
affected directly; that is, the benthic species that live in or feed on the sediment and water
column organisms that could sorb contaminants released from the sediment to water and/or
through the consumption of benthic organisms; and those affected indirectly, such as non-
aquatic consumers (humans and wildlife) of top aquatic predators such as fish.

The biologically based guidelines have been derived to protect those organisms that are directly
affected by contaminated sediment and to protect against biomagnification of contaminants
through the food chain. The lowest effect level (LEL) indicates a level of sediment
contamination that can be tolerated by the majority of benthic organisms. A severe effect level
(SEL) indicates a level at which pronounced disturbance of the sediment-dwelling community
can be expected. The SEL is a sediment concentration of a compound that would be
detrimental to the majority of benthic species. The following approaches were used to set the
guidelines. Each approach has certain merits as well as limitations.

The Background Approach, while lacking a biological basis, does provide a good indication of
the levels at which metals are expected to occur naturally and thus provides a realistic lower
limit for guideline development. This approach has been used to establish levels where
adequate data do not exist for application of the other methods or where the other methods are
inappropriate for the type of compound. In addition, background levels provide a practical
lower limit for management decisions.

The Screening Level Concentration (SLC) Approach has an advantage over other effects-based
approaches in that no cause-effect relationships are assumed and, therefore, it does not need to
account for all of the natural environmental factors that can affect organisms. The effects of
these factors are already integrated into the data. The effects of multi-contaminant interactions
are also factored into the data set used in the calculations and, with a sufficiently large data
base, the effects of other contaminants can be minimized. This approach is being used by
MOE to develop guidelines for the protection of benthic organisms.
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New Jersey Guidance for Sediment Quality Evaluation

The state of New Jersey has guidance for evaluating sediment quality. The guidance consists of
two established screening level criteria (NJDEP, 1991). These levels should be viewed and
utilized as screening levels only and exceedances of these values can merely suggest the
potential of adverse biological effects. The state of New Jersey has adopted the EPA interim
SQC (presented in units of micrograms per gram |>g/g] carbon) for 10 compounds:
acenaphthene, aniline, chlorpyrifos, DDT, Dieldrin, endrin, ethyl parathion, heptachlor,
lindane, phenanthrene, and PCB (1245).

The method for developing site-specific SQC involves calculating contaminant criteria based
on TOC content measured in site sediment. It should be determined whether the sediment is
from saltwater or freshwater aquatic habitat. A mean, a lower, and an upper confidence limit
is presented for each sediment quality criterion and only one of them is used in the calculation.
The upper confidence limit represents the concentration above which adverse impacts to biota
are expected with 95 percent certainty and is used when the aquatic habitat is subjected to
substantial unrelated impacts (i.e., urban waterways). The lower confidence limit represents a
concentration below which no adverse impacts are expected from a particular substance with
95 percent certainty and is used when the aquatic habitat is considered pristine or particularly
valuable. The mean sediment quality criterion is used in some cases as an acceptable
compromise between the lower and upper confidence limits. In addition, the EPA SQC are
adjusted using the equilibrium partitioning approach to develop site-specific SQC.

An appropriate sediment quality criterion value is selected and multiplied by the TOC of
sediment collected from a site to derive site-specific sediment quality criterion value.
Comparison of this value with measured sediment concentrations yields information on the
relative risk of contaminant residues in that particular sediment.

For inorganics, certain pesticides, and polycyclic aromatic hydrocarbons (PAH), New Jersey
has adopted the Effect Range - Low (ER-L) and the Effect Range - Median (ER-M) from the
National Oceanic and Atmospheric Administration's (NOAA) The Potential for Biological
Effects of Sediment-sorbed Contaminants Tested in the National Status and Trends Program
(NOAA, 1990) as screening level values. NOAA assembled data on concentrations of
contaminants in sediments from many marine and estuarine and some freshwater sources.
Effects-based sediment levels were calculated using a variety of methods, including the
equilibrium partitioning approach; the spiked-sediment bioassay approach, which involves
exposing organisms to pristine sediments spiked in the laboratory with known amounts of
chemicals and observing mortality and/or sublethal effects; and several methods that evaluate
concurrently collected sediment and biological data. Among the methods that used
concurrently collected data is the Apparent Effects Threshold (AET) approach. Using the
concentrations observed or predicted by these various methods, the lower tenth percentile
(ER-L) and median concentrations (ER-M) were calculated. The values presented by NOAA
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1990 are intended as guidance values only and are not meant for use in deriving regulatory
criteria.

The maximum sediment concentrations were compared to EPA, MOE, and New Jersey criteria
in Table 7-4.

7.2.2.4 Toxicity Characteristics

Ghemicals that are macronutrients (calcium, iron, magnesium, potassium, and sodium) were
eliminated as COCs. Chemicals that are likely to be persistent, have potential to
bioaccumulate and biomagnify, and are toxic to benthic invertebrates and animals were
selected as COCs.

7.2.2.5 COG Selection

The selection process described in the previous sections were used to determine the
preliminary COCs for the Chemsol site. The preliminary contaminants of potential concern
for this Chemsol site EA for surface soils and sediments were determined to include VOCs,
SVOCs, pesticides/PCBs, and inorganics and, for surface water to include pesticides and
inorganics.

7.2.3 RECEPTOR SPECIES AND ENDPOINTS

Indicator receptor species for the ecological assessment were chosen to be representative of
trophic levels and habitats at and surrounding the Chemsol site. The selection was based on an
integration of the types and distribution of COCs, habitats, range, and feeding habits of
potential ecological receptors, and relationships among the observed/expected species in the
area of concern. Other considerations in receptor species selection included species that may
have beneficial uses to humans and species that are of Trustee or regulatory concerns.
Selected indicator species, their habitats, diet, and trophic levels are presented below.

Endpoints define the environmental values to be protected and form the basis of what
constitutes adverse health effects for ecological receptors in this assessment. Assessment
endpoints selected for this EA are described in Section 7.2.3.2.

7.2.3.1 Receptor Species

Selection of site receptors as a subset of all potential ecological receptors at the site is an
important part of the EA to focus the assessment and to allow for characterization of site risk.
Receptor groups were identified to represent the major trophic levels present on the site. This
EA only evaluates potential exposures to certain specific receptor groups at site that were
considered ecologically significant. It is assumed that evaluation of the potential effects of
contaminants to these particular receptor groups will be indicative of the potential effects of
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contaminants to the entire site and to individual member classes of organisms within each
receptor group.

Receptor groups for the open field, palustrine wetlands and upland wooded areas include:

• Terrestrial invertebrates
• Upland and wetland plants
• Amphibians and reptiles
• Mammals and birds (e.g., wildlife, including secondary and tertiary consumers)

Receptor groups for the onsite streams include:

• Benthic invertebrates
• Pelagic aquatic biota (e.g., aquatic insects, vascular aquatic plants)

Exposures to COCs by animals and aquatic biota were evaluated.

Selection of vertebrate receptors (i.e. animals) is guided by the results of the site habitat
characterization, resident species information, and the following selection criteria for
vertebrate receptors. Consideration should be given to:

• Receptors considered to be resident species.

• Receptors that represent secondary or tertiary consumers (to assess food chain
effect and potential concern for bioaccumulation) and are either expected or
observed on the site.

• Species of statutory concern (such as Trustee species and those protected under
federal/state/territorial law).

• Rare, threatened, or endangered species.

• Receptors having economic and/or cultural value, such as game birds or game
fish.

Receptor species should also meet the following additional guidelines to allow for
quantification of impacts at a hazardous waste site:

• Habitat Suitability. Species chosen as receptors should reside in habitats onsite and/or
within the area of impact. Adequate habitat must be available for species
consideration.
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• Occurrence. Species chosen as receptors should have been observed (or expected to
occur) with some frequency onsite or within the area of site impact.

• Home Range. Species chosen as receptors should have limited ranges (largely confined
to the affected area). Species with large ranges or migrants reduce or eliminate the
ability to attribute risk to site-related contamination.

Receptor species selected for the EA were chosen to be representative of trophic levels and
habitats of the Chemsol site.

Endangered, Threatened or Special Concern Species

The status of threatened, endangered, or special concern flora and fauna at and within the
vicinity of the Chemsol site was evaluated by consulting the U.S. Fish and Wildlife Service.
The U.S. Fish and Wildlife Services Field Office has not identified any federally listed or
proposed threatened or endangered species that may occur within the area of the site, except
for the possible occurrence of an occasional bald eagle (Hatiaetus leucocephalus) or Peregrine
falcon (Falco peregrines) (USFWS, 1991).

The state of New Jersey Natural Heritage Data Base has no records for rare plants, animals, or
natural communities on the Chemsol site (Appendix Q). Three species of birds that are listed
as state endangered species and have been historically observed in the vicinity of the site
include Henslow's sparrow (Ammodramus henslowif), Upland Sandpiper (Bartramia
Longicauda), Loggerhead Shrike (Lanius Ludovicianvus Migrant). Henslow's sparrow, the
Upland Sandpiper and the Loggerhead Shrike prefer open grasslands. Lot IB offers open field
habitat which may attract these state endangered birds. None of the three species were
observed during the CDM site visits.

Receptor Species

Based on field observations of species and habitats identified on the site, vertebrate receptor
species were selected that represent the different trophic levels and feeding strategies (e.g.,
insectivore, carnivore) of the Chemsol site. Three receptor species were chosen for the site to
assess the potential adverse ecological risk of site chemicals in the surface soil. These are the
northern short-tailed shrew, the American robin, and the red-tailed hawk. Aquatic biota and
benthic invertebrates were selected as receptor species for surface water and sediment.

All of these receptors are expected either to occur onsite (i.e., shrew and robin) or have been
observed onsite (i.e., hawk). In addition, each of these species is expected to utilize the site's
habitats frequently. The home ranges for the shrew and robin are small and the red-tailed
hawk is expected to be a year-round resident.
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These indicator species represent key positions in the simplified food web developed for the
site. The hawk represents a higher trophic level as secondary/tertiary consumer, and has the
potential to experience bioaccumulation effects of contaminants. The other two species
represent secondary consumers.

The following are receptor profiles:

Red-tailed Hawk (Buteo jamaicensis) - tertiary consumer (carnivorous)

Habitat: Mixed landscape, preferring old fields, pastures, and wetlands interspersed with
woodland groves, bluffs, and streamside trees (USEPA, 1993).

Foraging 192-1,376 acres (DeGraaf and Rudis, 1986)

Home Range:

Weight: 957-l,224g (USEPA, 1993)

Food Ingestion

Rate: 0. lOg food/g body weight per day (USEPA, 1993)

Red-tailed hawks feed primarily on small rodents (Bull and Farrand, Jr. 1977),
but will vary foods depending on availability, as this species is opportunistic and
will feed on whatever species are most abundant (USEPA, 1993). Red-tailed
hawks are generally territorial during the breeding period. Red-tailed hawk
territories may range in size from 0.5 square mile to greater than 2 square
miles, depending on the food resources and number of perching/nesting sites
(Stokes and Stokes, 1989).

Northern short-tailed shrew (Blarina brevicauda) - a secondary mammalian consumer
(insectivore)

Habitat: A wide variety: prefers moist habitats.

Foraging Home Range: 0.39 hectare (ha) (0.96 acres)

Weight: 15g

Food Ingestion Rate: 0.04-0.62g food/g body weight per day
The short tailed shrew is primarily insectivorous. Insects,
earthworms, slugs, and snails make up most of its diet. Plants,
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fungi, millipedes, centipedes, arachnids, and small mammals are
also consumed.

American Robin (Turdus migratorius) - a secondary avian consumer (insectivore)

Habitat: Moist forests, swamps, open woodlands, orchards, parks and
lawns.

Foraging Home Range: 0.81 ha (2 acres)

Weight: 77.3 grams

Food Ingestion Rate: 0.89-1.52g food/g body weight per day

Robins forage by hopping along the ground in search of ground-
dwelling invertebrates and by searching for fruit- and foliage-
dwelling insects in shrubs and low tree branches. In the months
preceding and during the breeding season, robins feed mainly on
invertebrates and on some fruits. During the remainder of the
year, their diet consists primarily of fruits (USEPA, 1993).

7.2.3.2 Assessment Endpoints

For this EA, endpoints used to evaluate potential ecological impacts were benchmark toxicity
values from the literature. Individual toxicity endpoints, such as survival, reproductive
effects, and growth impacts were considered.

7.3 EXPOSURE ASSESSMENT

The purpose of this section is to evaluate the potential for receptor exposure to chemical
constituents at the site. This evaluation involves the identification of contaminant exposure
pathways that may be of concern for ecological receptors and the determination of the
magnitude of exposure to selected ecological receptors.

7.3.1 EXPOSURE PATHWAYS

An environmental exposure pathway is the means by which contaminants are transported from
a source to ecological receptors. As described in Section 7.2.2 of this report, site-related
chemicals of potential ecological concern have been selected for the surface soils, surface
water, and sediment of the Chemsol site.
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Direct ecological exposure pathways to chemicals of the Chemsol site within the groundwater
and subsurface soils are not considered to exist, since receptor contact is either absent or quite
limited. The exposure pathways to ecological receptors being evaluated are those involving
surface soil, sediment, and surface water. Ecological receptors are those likely to be exposed
to chemicals in these media onsite. Exposure may occur through the ingestion of
cxontaminated food items, ingestion of contaminated drinking water, incidental ingestion of
contaminated media (i.e., soil, sediment, or water ingested during grooming, eating,
burrowing, etc.), inhalation of contaminants, and through absorption upon contact with
contaminated media. Only ingestion of contaminated food and incidental ingestion of soil
were included for this assessment, as these are anticipated to be the predominant exposure
pathways.

7.3.2 EXPOSURE POINT CONCENTRATIONS

Point Estimates

Exposure point concentrations (EPCs) were used to evaluate potential effects to aquatic biota
and benthic invertebrates in Stream IB, northern drainage ditch, the artificial wetland, and the
seep. These EPCs were developed to assess exposure to surface water and sediment and are
measured concentrations of contaminants of concern (COCs) in these media.

Aquatic biota and benthic macroinvertebrates that have limited mobility will experience
exposures to contaminants over a limited range; therefore, concentrations detected at surface
water or sediment sampling locations represent exposures to contaminants by these receptor
groups at specific locations. For these receptor groups, the EPC is represented by the
maximum concentration detected at a location, and therefore represents a conservative
scenario.

7.3.3 FOOD WEB

Several of the Chemsol site COCs, such as pesticides, the PCB congeners and some
inorganics, have the potential to bioaccumulate and biomagnify through the food web. The
food web is, therefore, a means of exposure for higher feeding (trophic) level to these COCs.
A simplified hypothetical terrestrial food web displays suspected exposure relations for the
Chemsol site and is presented in Figure 7-5.

The shrew, the robin, and the red tailed hawk, the selected model receptors, probably consume
food items or prey inhabiting Chemsol's habitats. Since chemical body burdens for their prey
(i.e., earthworms and small mammals) were not available, this screening-level ecological risk
assessment utilized species-specific food chain models to estimate possible COC body burdens in
prey on the Chemsol site.
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7.3.4 EXPOSURE SCENARIOS

Exposure scenarios were constructed for vertebrate receptor species selected for Chemsol site
COCs. Factors taken into consideration were the spatial and temporal variations in exposure,
mechanisms of contaminant migration, points of exposure, behavioral characteristics of
receptors, and trophic relationships. Table 7-5 presents these scenarios and includes the
likelihood of individual receptor exposure for the surface soil exposure pathway. The
following exposure routes are evaluated in this EA:

American Robin
• Incidental ingestion of soil
• Ingestion of earthworms

Northern Short-tailed Shrew
• Incidental ingestion of soil
• Ingestion of earthworms

Red-tailed Hawk
• Incidental ingestion of soil
• Ingestion of prey

7.3.5 EXPOSURE DOSE ESTIMATION

Potential dietary exposure doses (e.g., food consumption and incidental ingestion of soil) for
the COCs in surface soil were developed using exposure equations. Exposure doses for COCs
in sediment were not calculated because sediment contamination is not accessible to terrestrial
animals. The streams are intermittent and usually contain flowing water for the majority of
the year; therefore, exposure to sediments by terrestrial animals is highly unlikely and is an
incomplete exposure pathway for terrestrial animals. To model the potential exposure for
each food chain receptor species, exposure dose formulas were derived based on the trophic-
level status of each individual receptor (mammalian insectivore, avian insectivore, and avian
carnivore). Exposure dose equations and definitions of terms are presented below with each
equation. The calculation of exposure doses for each receptor are presented in Tables 7-6
through 7-8.

INSECTTVORE (e.g., short-tailed shrew)

D = [(IT} + (SnjxSFF
IBW

where:
D=estimated dietary exposure dose to an insectivore (mg/kg BW/day)
IT=daily COC intake through invertebrate ingestion (mg/day) wet wt
SI = daily COC intake through soil ingestion (mg/day) dry wt
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SFF=site foraging frequency; area of contamination/home range
IBW=body weight of insectivore (kg)

si = sc x (PS x IK)
PS = proportion of soil ingested through foraging
Pmv= proportion of invertebrate in diet
IR= amount of food ingested on daily basis (g/day) by the animal

and
ICdrn,=(BAFiJ(SC)

ICwaM=ICdnnv,*(100 - 84 percent moisture)

where:
1C = concentration of COCs in invertebrates (mg/g)
BAF^^bioaccumulation factor for invertebrates
SC = concentration of COCs in soil (mg/g) dry wt

Note: 84 percent water content in earthworms (USEPA, 1993)

AVIAN INSECTIVORE (e.g., American Robin)

D = [(IT) + (SI)JxSFF
IBW

where:
D=estimated dietary exposure dose to avian insectivore (mg/kg BW/day)
IT= daily COC intake through invertebrate ingestion (mg/day) wet wt
SI = daily COC intake through soil ingestion (mg/day) dry wt
IBW = body weight of insectivore (kg)
SFF=site foraging frequency; area of contamination/home range

Note: Same equations apply as for short-tailed shrew
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CARNIVORE (e.g., red-tailed hawk)

D = PIxSFF
CBW

where:
D=estimated exposure dietary dose to a carnivore (mg/kg BW/day)
PI = prey ingestion dose (mg COC/day)

PI = PFXIRXCm

PF = fraction of small mammals (e.g., mice, shrews) in diet
Cm = whole body concentration in small mammals (mg/g) wet wt
IR=ingestion rate of diet consisting of small mammals (diet g/day) wet wt
CBW=body weight of carnivore (kg)
SFF=site foraging frequency; area of contamination/home range

and

H*
- 68 percent moisture)

= Cmdm,*(0.32)

where:

Cm = whole body concentration in a small mammal insectivore (mg/g)
BAFnumnul=bioaccumulation factor for a small mammal

Note: 68 percent water content in small mammal (USEPA, 1993)

Derivation of Site-specific Foraging Factor: The site-specific foraging factors (SFF) were
calculated for each selected wildlife receptor and used to account for the home range of the
wildlife receptor. SFF was calculated using the equation cited below. There are two areas of
contamination: Lot IB (13 acres) and Lot 1A (27 acres).

Note: If the area of contamination is greater than the home range of the model receptor
species, the SFF is assigned a value of 1.

SFF = area of contamination
species home range
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If an animal or a bird's foraging area is less than the area of the site being evaluated, this
factor is given a value of 1 , indicating that the species inhabits the site continuously and
potentially receives continuous exposure to contaminants.

Food Ingestion Rates. Food ingestion rates for the three key wildlife receptors are expressed
as grams of food (wet weight) per gram of body weight per day. Dietary composition (e.g. ,
proportion of diet consisting of animal materials) is expressed as the percentage of total intake
on a wet weight basis.

Bioaccumulation Factors (BAFs). BAFs were used to estimate the concentration of surface
soil COCs in tissues of terrestrial invertebrates and small mammals consumed by the receptor
species.

BAFs mvencbrau values were required for the food chain models for the insectivorous receptors, the
shrew, and the robin If a BAF mvttwbr,,e value for an inorganic was not found in the primary
literature, a default value of 1 was used to be conservative. Two EPA databases (Hazardous
Substance Databank [HSDB] and Pollution Toxicity [POLTOX] were also searched to locate
BAF mvencbratc values for the three risk-driving inorganics; barium, beryllium, and vanadium. BAF
invrnebratc values for these three inorganics or abstracts of articles that would provide values were
not found in either HSDB or POLTOX; hence, a default value of 1 was used for these three
inorganics

BAFs mvrncbrite were modeled for the chlorinated organics, such as organochlorine pesticides (i.e.,
aldrin, dieldrin, 4, 4' DDE, toxaphene) and PCBs (i.e., Aroclor-1248, -1252, and -1260). A BAF
u,«ncbmc model was used to estimate BAFmrat<.briu. values for chlorinated organics. The BAFinvettebrate
model for chlorinated organics was developed by Markwell et al. (1989) and was applied in a
terrestrial risk assessment for EPA Region 1 Baird & McGuire Superfund Site by Menzie et al.
( 1 992) For the Baird & McGuire Superfund Site, the modeled BAFs were also field-verified by
measuring concentrations of DDE, DDD, DOT and chJordane in on-site earthworms. The
Menzie et al (1992) model predicts the earthworm's uptake of chlorinated organics from surface
soil and uses the organic carbon content in soil. For the Chemsol site, a total organic content of
0. 1 percent was assumed based on the physical characteristics of surface soil. The earthworm's
lipid content is also required in the model and an assumed value of 2 percent was utilized.

Model:

where:

BAFmv=bioaccumulation factor for invertebrates on a dry weight basis (Menzie et al. [1992])
YL = lipid content of invertebrate (assumed to equal 2 percent for earthworms from Stafford
and Tacon [1988])
f«=fraction organic carbon content of soil or sediment (0.015 or 0.087, respectively)
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VOCs such as toluene and xylenes are acutely toxic to earthworms because these chemicals can
rapidly permeate the ectodermis of earthworms. The VOC -exposed earthworms die before they
can accumulate concentrations of VOCs that are lethal to insectivorous animals like the shrew or
the robin. When calculating dietary exposure doses for the shrew and the robin, a default value of
1 was used as a BAFmvrnebrat£ for VOCs because these chemicals are not likely to accumulate in
earthworms at levels that are toxic or lethal to these animals. In addition, the potential dietary
exposure doses of PAHs via the consumption of PAH-exposed earthworms is not considered a
significant exposure pathway for the shrew and the robin because these animals can effectively
metabolize and detoxify PAHs. Hence, a BAFmvenebrate value for 2-methylnaphthalene, a PAH
detected in surface soil, was not required in the shrew's or the robin's food chain model. Because
other SVOCs, like 1,2-dichlorobenzene, may or may not be effectively detoxified by the shrew or
the robin a default value of 1 was used as a

Prey exposed to elevated levels of VOCs, SVOCs, and nonalkylated inorganics will probably die
before being killed by predators like the red-tailed hawk . When calculating dietary exposure
doses for the red-tailed hawk, chemical-specific BAFs,,,,̂  „„„„„, for these chemicals were not
required because they are unlikely to accumulate in prey (i.e., small mammals) at levels that are
nonlethal to prey but are toxic to the red-tailed hawk. A default value of 1 was used as a BAF
mmm3] value for VOCs, SVOCs, and nonalkylated inorganics. However, chemical-specific BAF
small mammal values for pesticides and PCBs were used because these chemicals can accumulate in the
fat of prey at levels that are not lethal to prey but are highly toxic to the red-tailed hawk. BAF ^^
mammal values were either taken directly from the literature or were calculated according to the
relationship provided by Garten and Trabalka (1983). The resulting BAF is then multiplied by
0 25 assuming 25 percent fat content in the prey (Travis and Arms, 1988). The BAF n^u „„„,,]
values are units of kg of vegetative diet/ kg body weight of the herbivorous animal and are
presented in Table R-l

BAFs presented in Table R-l in Appendix R are on dry weight basis; therefore, the estimated
COC concentrations in the food items, terrestrial invertebrates, and small mammals are on a
dry weight basis. The food ingestion rates are on a wet weight basis. Therefore, the COC
concentrations in the food on a dry weight basis were converted to wet weight. To perform
the conversion, the water/moisture content of the wildlife food items was used. The water
content in terrestrial invertebrates, such as earthworms, is approximately 84 percent, while the
water content in small mammals, such as mice and voles, is approximately 68 percent. These
water content estimates were used to convert COC concentrations in food items on a dry
weight basis to wet weight.

7.4 TOXICITY ASSESSMENT

The goal of the toxicity assessment is to determine the toxic effects of COCs of the Chemsol
site on the selected ecological receptors. Site-specific toxicity study results were not available
for the Chemsol site, therefore, benchmark toxicity values are utilized in this assessment. A
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comprehensive literature/data base search was performed to identify COC-specific benchmark
toxicity values for the model vertebrate receptors. Data sources reviewed included:

• Hazardous Substance Data Bank (HSDB)
• Integrated Risk Information System (IRIS)

Additionally, animal toxicity values were obtained from several primary literature sources (as
referenced).

Aquatic Benchmark Concentrations For Cobalt. Manganese, and Vanadium.

Ambient water quality criteria CMC or CCC values were not available for vanadium, cobalt, and
manganese, three COCs detected in Chemsol surface water. In order to evaluate surface water
concentrations of these COCs, aquatic toxicity information for each was extracted from EPA
AQUIRE database and was used to select effect-based benchmark concentrations for these
contaminants. Concentrations from chronic toxicity tests are more protective than concentrations
from acute toxicity tests. Chronic aquatic toxicity tests are 7 days or longer. The results of
chronic tests measuring effects such as reproductive or growth inhibition (as opposed to
mortality) were preferred when selecting benchmark concentrations.

Two different procedures are used by EPA Office of Water to derive site-specific water quality
criteria for chemicals. A combination of the resident species procedure and the indicator species
procedure was used in order to select benchmark concentrations from the AQUIRE searches
(USEPA, 1984). The wetlands and streams at Chemsol probably support some aquatic life such
as insect larvae, pelagic invertebrates, amphibians, and aquatic plants. These aquatic organisms
were selected aquatic resident and indicator species at the Chemsol site. The wetlands and
streams are not expected to support fish populations. Only aquatic toxicity data for aquatic
invertebrates and amphibians were used when selecting benchmark concentrations and are
presented in Appendix R-3

The indicator species procedure for deriving site-specific water quality criteria examines the
chemical form of the toxicant In order to consider this factor, the form of the toxicant in
laboratory water used in standard aquatic toxicity tests was compared to the physical
characteristics of the water collected from the Chemsol site. In laboratory aquatic toxicity tests,
the toxicant is dissolved In the streams and wetlands on the Chemsol site, the toxicant may be
complexed to ions, organic humic acids or bound to suspended particulates in the water. Only
total concentrations of cobalt, manganese, and vanadium were measured in surface water; it is
unknown what chemical forms of these compounds exist in site water. However, the pH of site
water ranged from approximately 5.8-7.5, with most values falling between pH 6.0 and 7.0. The
hardness (as mg/1 CaCO3) ranged from approximately 40 mg/1 to 150 mg/1, with most values
falling close to 140 mg/1 as CaCO3 These values are unlikely to vary significantly when
compared to laboratory water used in aquatic toxicity tests.
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A chronic LOAEL benchmark concentration for cobalt of 12 ug/L was selected. Concentrations
for chronic (i.e., 7-day or longer) exposure toxicity tests showed that the lowest values for insect
larvae (mosquito), pelagic invertebrates (including daphnids and epibenthic crayfish), and
amphibians ranged from 12 to 79 ug/L.

The test data available for vanadium were primarily for fish such as brook trout and rainbow
trout The lowest values available for daphnids (1800 ug/L) and the amphibian (Microhyla
carolinensis) (250 ug/L) suggest that community effects might be observed at a vanadium
concentration of 250 ug/L Since adjustment of the test value of 250 ug/1 for amphibians would
only introduce further uncertainty, a benchmark LOAEL value of 250 ug/L was selected.

Using the 21-day EC50 reproduction for D. magna indicates that reproductive effects on pelagic
invertebrates might be expected at 5200 ug/L. The 30 day LC50 values for crayfish ranged from
3400 to 3600 ug/L. Using the lowest value available, a 7-day LC50 for amphibians of 1420 ug/L
was selected as a chronic effect benchmark concentration for manganese.

Reference Toxicity Values for the Model Receptors

Where possible, toxicity values from the literature were selected using data for
phylogenetically similar animals. When available, chronic toxicity data were preferentially
used. The NOAEL for COCs were preferentially selected as the reference toxicity values
(RTVs) used in this assessment. Often, toxicity data were not available for terrestrial wildlife
species and the toxicity values were extrapolated from other animal studies. A correction
factor of 0.2 was used to determine the RTV when the available toxicity value was within the
same taxonomic class as the target receptor. When the available toxicity value represented a
different taxonomic class than the target receptor, a correction factor of 0.1 was applied.

To protect the individual ecological receptor, unadjusted NOAEL values are the preferred
RTV. Often, toxicity values were not available as chronic NOAELs, but as acute or chronic
LOAELs or median lethal doses (LDJO). Adjustments were made to these available toxicity
values using safety factors to reflect levels of uncertainty. Currently, there is little guidance
available for the appropriate value for safety factor (correction factors). Based on guidance
provided by EPA (1986a), an acute LDJO was extrapolated to an acute no observable effect
level (NOEL) by dividing by a correction factor of 0.2. This safety factor is based on an
analysis of dose-response data for pesticides. For this assessment, a correction factor of 0.1
was applied to other lexicological values in each area of uncertainty (USEPA, 1989b). Table
R-2, Appendix R, presents the test species, test endpoint, duration of the study, measured
effect, and reported values used as the basis for deriving the RTVs for mammals and birds.
Table 7-9 presents the safety factors used in this assessment for the derivation of RTVs.
Terrestrial RTVs for the Chemsol site COCs and three receptor species are summarized in
Table 7-10.
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7.5 RISK CHARACTERIZATION

7.5.1 RISKS TO AQUATIC BIOTA AND BENTfflC INVERTEBRATES

Risks to Aquatic Biota

In Table 7-11, maximum concentrations of COCs detected at each surface water location from
the Northern Ditch, Stream IB, the artificial wetland, and the seep, were compared to AWQC
and selected benchmark concentrations. No surface water samples were collected from Stream
1 A. Total concentrations of inorganics were used in the comparison, because surface water
samples were not filtered and analyzed for dissolved concentrations.

As described in Section 7.2.2.3, AWQC include the CMC and the CCC. The CMC is a
concentration that is intended to protect against a short term exposure to a contaminant that
may result in acute effects in aquatic life. Exceeding a CMC is anticipated to result in
deleterious effects to resident species. The CCC is a concentration that is intended to protect
against a long term exposure to a contaminant that may result in chronic effects in aquatic life.
Exceeding a CCC may or may not result in deleterious effects to resident species depending on
whether or not the elevated contaminant concentration is persistent. In addition, parameters
such as total organic carbon, total suspended solids, and hardness influence bioavailability and
the toxicity of contaminants in surface waters. These parameters were not measured during
the two 1994 surface water sampling events. However, the average hardness of 147 mg/L was
recorded during the June 1992 RI investigation and was used to adjust AWQC for the
hardness-dependent metals (e.g., cadmium and lead) that were retained as COCs in surface
waters.

Water Quality of Stream IB Upstream

Location SW02 in Stream IB was selected as the upstream location representing background
conditions for Stream IB. The maximum concentration of aluminum exceeds the AWQC
CMC by an order of magnitude. Maximum concentrations of 4,4'-DDT, aluminum, and lead
exceed their respective AWQC CCC by at least an order of magnitude. AWQC are not
available for cobalt and manganese; however, these inorganics may be toxic to aquatic biota
depending on the types of aquatic species exposed, the duration of exposure, and the level of
exposure (i.e., concentration).

Water Quality of Northern Ditch Upstream

Location SW01 was selected as the background location for the Northern Ditch. At upstream
location SW01, the concentration of heptachJor epoxide exceeds AWQC CCC. The mercury
and lead concentrations exceed the respective CCC. The aluminum concentration exceeds both
the CMC and the CCC.
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Water Quality of Northern Ditch Downstream

At location SW03, the lead concentration exceeds the CCC, but the concentration was less
than the concentration detected at the upstream location, SW01. The aluminum concentration
exceeds the CCC, but the concentration was less than the upstream concentration. At location
SW10, the lead concentration exceeds the CCC, but the concentration was less than the
concentration detected at SW01. At location SW11, the aluminum concentration exceeds the
CCC, but the concentration was less than the concentration detected at SW01. At location
SW12, the lead concentration exceeds the CCC, but the concentration was less than the
concentration detected at the upstream location, SW01. Lead is probably not a site-related
contaminant. The aluminum concentration at SW02 exceeds both the CMC and the CCC and
is greater than the concentration detected at SW01.

Water Quality of Stream IB Downstream

At location SW03, the aluminum concentration exceeds the CCC, but this concentration was
less than the concentration detected at the upstream location, SW02. The heptachlor epoxide,
aluminum, and manganese concentrations exceed the respective CCCs at location SW05. At
location SW06, the concentrations of 4,4'-DDT, aluminum, manganese, and cadmium
exceeds the respective AWQC CCC. Cadmium was not detected at the background location
SW02. The lead concentration at this same location also exceeds the AWQC CCC, but the
concentration was less than the concentration detected at SW02. Heptachlor epoxide and
cadmium may be site-related contaminants and may cause adverse effects to aquatic biota in
Stream IB.

Water Quality of Artificial Wetland

Cadmium and lead concentrations at SW07 exceed their respective CMCs. At location SW07,
aluminum, cadmium, cobalt, lead, manganese, and mercury exceed their respective CCC.
Aluminum, lead, and mercury exceed their CCCs by at least 25 fold. Cobalt, manganese, and
lead were detected at higher concentrations than detected at the background location, SW02.
Mercury and cadmium were not detected in the upstream location, SW02. The aluminum
concentration exceeded the CMC, but was detected at a lower concentration than in SW02.
The manganese concentration at SW07 exceeds the chronic benchmark concentration and is
higher than the concentration detected at the background location, SW02.

At location SW09, the aluminum, cadmium, mercury, and lead concentrations exceed the
CCC, but the aluminum and lead concentrations were less than the concentration detected at
the SW02 location. Cadmium and mercury were not detected at SW02.

Ponded surface water was collected from locations SW07 and SW09 within a small wetland
present in Lot 1A at the time of surface water sampling. It was later discovered that the
wetland was the result of a leaking water main and considered artificial. Since the surface
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water sampling, the water main has been repaired and the wetland is no longer present and
surface water no longer collects in this area.

Water Quality of Seep

A seep was identified during the RI investigation, and a surface water sample was (SW08)
collected. It was later discovered that the seep was a result of a clay pipe of unknown origin
discharging into the area. When the discharge from the pipe was stopped, the seep
disappeared. The aluminum concentration at SW08 exceeds the CMC. At location SW08, the
aluminum, lead, and manganese concentrations exceed the CCC, but the concentrations of
aluminum and lead were less than the lead concentration detected at the background location,
SW02. Manganese concentration at SW08 was greater than the concentration at the
background location (SW02).

Summary

The Northern Ditch, which flows west to east through Lot 1A, eventually discharges into
Stream IB. However, the exceedance of lead AWQC CCC does not indicate adverse effects to
aquatic biota have occurred. Lead was detected at a higher concentration downstream
compared to upstream. Lead in the Northern Ditch water may not be site-related and could be
attributed to urban runoff upstream at the site. It is uncertain if the lead concentration is
persistent and lead is bioavailable to exposed aquatic biota. The Northern Ditch is not
considered a high quality aquatic habitat because it dries up in the fall.

In Stream IB, heptachlor epoxide and cadmium exceeded their respective CCCs and were not
detected upstream. Heptachlor epoxide and cadmium were also detected at elevated
concentrations in Lot IB surface soil and surface water in the Northern Ditch. Manganese
concentrations detected at SW05 and SW06 were greater than upstream and exceed the CCC.
At one downstream location, SW12, the aluminum concentration was greater than upstream,
SW01. Aluminum may be naturally elevated in surface water because it may leach from soils
due to the acidicity of the surface water. The Stream IB is a perennial stream, but it does not
support fish; therefore it is a low quality aquatic habitat. However, the stream does discharge
into a higher quality off-site aquatic habitat, Bound Brook. It is unknown what the
concentrations of these three COCs are at the point of discharge to Bound Brook and if COC
concentrations are persistent (i.e., last more than 4 days).

Risks to Benthic Invertebrates

In Table 7-12, maximum COC concentrations in sediment were compared to various SQC.
This comparison was used to identify the potential of adverse effects to benthic invertebrates
inhabiting site sediment.
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Chemical-specific SQC, shown in Table 7-12, have not been developed by EPA, MOE, or the
state of New Jersey for nine VOCs, four phthalate compounds, four PAHs, six inorganics, and
one pesticide group detected in site sediments. The laboratory aquatic toxicity testing results
(AQUIRE, 1995) have shown that VOCs, phthalates, PAHs, aluminum, barium, beryllium, cobalt,
selenium, vanadium, and endosulfan sulfate can be toxic to benthic invertebrates, but toxic
concentrations vary depending on benthic invertebrate species. The toxicity of sediment-
associated chemicals to benthic organisms depends on the concentration of the chemical in
sediment pore water. The organic carbon content of sediment dictates the partitioning of organic
chemicals such as VOCs, phthalates, and PAHs into sediment pore water and can be used to
develop site-specific SQC for nonpolar organic chemicals. The toxicity of sediment-associated
inorganics is influenced by physical characteristics of the sediment, such as pH, redox conditions,
cationic exchange capacity, and sulfide content. The development of site-specific and chemical-
specific SQC for organic or inorganic chemicals detected in site sediment was beyond the scope
of this risk assessment.

In general, chemicals detected in downstream sediment but not detected upstream are probably
site-related. Chemicals detected at higher concentrations downstream than upstream may or may
not be site-related Locations SD01 and SD02 are upstream of the site and were selected to
represent local background conditions in sediment. Location SD02 is the upstream location for
Stream IB and SD01 is the upstream location for the Northern Ditch.

Sediment Quality of Stream IB Upstream

Sediments at SD02 contain approximately 40 to 50 percent sand and 40 to 50 percent gravel.
These sediments can be considered well drained sediments. Concentrations of phenanthrene,
fluoranthene, pyrene, benzo(a)anthracene, chrysene, endrin, endrin aldehyde, Aroclor-1254,
arsenic, chromium, lead, manganese, mercury, nickel, silver, and zinc exceed at least one
SQC.

Sediment Quality of Northern Ditch Upstream

At location SD01, the percent clay in sediments ranges from 11 percent to 28 percent. Silt at
SD01 ranges from 30 percent to 55 percent. Sediments at SD01 are considered poorly
drained. The following COCs identified at SD01 exceed SQC: acenaphthene, phenanthrene,
anthracene, fluoranthene, pyrene, benzo(a)anthracene, benzo(k)fluoranthene, chrysene,
benzo(a)pyrene, indeno(l,2,3-cd)pyrene, dibenzo(a,h)anthracene, benzo(g,h,i)perylene,
heptachlor, heptachlor epoxide, 4,4'-DDE, Aroclor-1254, cadmium, chromium, lead,
mercury, nickel, silver, and zinc.

Sediment Quality of Stream IB Downstream

Sediments at SD04 consist of 60 percent sand, 20 percent clay, and 20 percent silt and can be
described as sands containing fines. This location may represent a depositional area. At
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location SD04, concentrations of acenaphthene, fluorene, phenanthrene, anthracene,
fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(k)fluoranthene, benzo(a)pyrene,
indeno(l,2,3-cd)pyrene, dibenzo(a,h)anthracene, benzo(g,h,i)perylene, 4,4'-DDE, 4,4'-DDT,
Aroclor-1248, Aroclor-1254, Aroclor-1260, arsenic, cadmium, chromium, lead, manganese,
mercury, nickel, silver, and zinc exceed SQC.

The COCs at SD-04: 2-butanone, acenaphthene, acenapthylene, dibenzofuran, di-n-
butylphthalate, fluorene, di-n-octylphthalate, indeno(l,2,3-cd)pyrene, dibenzo(a,h)anthracene,
benzo(g,h,i)perylene, 4,4'-DDT, Aroclor-1248, Aroclor-1260, and cadmium were not
detected at the upstream location, SD02, and could be site-related. Concentrations of 1,2-
dichloroethene, trichloroethene, phenanthrene, anthracene, carbazole, butylbenzylphthalate,
fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(b)fluoranthene,
benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, benzo(a)pyrene, 4,4'-DDE, endosulfan n,
Aroclor-1254, barium, beryllium, chromium, lead, mercury, nickel, silver, and zinc were
higher in SD04 than concentrations detected at SD02. These COCs may or may not be site-
related, because SD04 represents a depositional location. Based on multiple exceedances of
these site-related chemicals, adverse effects to the benthic community may be expected at
SD04.

Sediments at downstream location SD05 contain 40 percent clay, 30 percent silt, and 30
percent sand. Five VOCs, five PAHs, two PCB Aroclors, and two inorganics were detected at
SD05 but were not detected upstream (SD02). At location SD05, concentrations of
acenaphthene, phenanthrene, pyrene, fluoranthene, benzo(a)anthracene, chrysene,
benzo(k)fluoranthene, indeno(l,2,3-cd)pyrene, benzo(g,h,i)perylene, benzo(a)pyrene, 4,4'-
DDE, Aroclor-1248, Aroclor-1260, arsenic, cadmium, chromium, lead, manganese, mercury,
nickel, silver, and zinc exceed SQC. Concentrations of phenanthrene, arsenic, and manganese
were less than concentrations detected upstream (SD02). Other COCs that exceed SQC were
either detected at higher concentrations than background concentrations or were not detected at
the background location. In general, concentrations at SD05 were less than concentrations
detected at SD04. Based on multiple exceedances of site-related chemicals, adverse effects to
the benthic community may be expected at location SD05.

Sediments at SD06 are composed of 80 percent sand, 10 percent clay, and 9 percent silt.
Three VOCs, one PAH, one phthalate, two pesticides, two PCB Aroclors, and two inorganics
were detected at this downstream location and were not detected upstream (SD02).
Concentrations of phenanthrene, fluoranthene, pyrene, heptachlor, 4,4'-DDE, 4,4'-DDT,
Aroclor-1254, Aroclor-1248, Aroclor-1260, cadmium, lead, manganese, mercury, and zinc
exceed SQC. The fluoranthene, phenanthrene, pyrene, and manganese concentrations at this
location were less than the background concentration. Mercury and zinc concentrations only
slightly exceeded background concentrations. Based on multiple exceedances of site-related
chemicals, adverse effects to the benthic community may be expected at the downstream
location SD06.
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Sediment Quality of Northern Ditch Downstream

Sand at location SD03 ranged from 17 percent to 40 percent. Silt composed 34 percent to 48
percent of sediment and clay content ranged from 15 percent to 40 percent. At location SD03,
concentrations of phenanthrene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(k)
fluoranthene, benzo(a)pyrene, heptachlor, 4,4'-DDE, Aroclor-1254, arsenic, cadmium,
chromium, lead, manganese, mercury, nickel, silver, and zinc exceed SQC. Two VOCs were
detected at SD03 but were not detected upstream (SD01). Heptachlor, 4,4'-DDE, Aroclor-1254,
arsenic, cadmium, chromium, lead, manganese, nickel, silver, and zinc were detected at higher
concentrations than upstream Based on multiple exceedances of these site related chemicals,
adverse effects to the benthic community may be expected at location SD03.

Sediments at downstream location SD10 consist of sand, silt, and clay. Sandy sediments
comprise 40 to 50%. Silt content is approximately 40%. At SD10, concentrations of
phenanthrene, fluoranthene, pyrene, endrin, 4,4'-DDE, endrin aldehyde, Aroclor-1254,
arsenic, cadmium, chromium, lead, manganese, mercury, nickel, silver, and zinc exceed SQC.
Aroclor-1254, 4,4'-DDE, arsenic, cadmium, chromium, lead, manganese, mercury, nickel,
silver, and zinc were detected at concentrations greater than background. Methylene chloride,
endrin, endosulfan II, and endrin aldehyde were detected at SD10, but were not detected
upstream (SD01) Based on multiple exceedances of site-related chemicals, adverse effects to
the benthic community may be expected at location SD10.

Sediments at downstream location SD11 are composed of approximately 40 percent sand, 40
percent silt and 20 percent clay At SD11, concentrations of phenanthrene, fluoranthene,
pyrene, benzo(k)fluoranthene, 4,4'-DDE, endrin aldehyde, Aroclor-1254, arsenic, cadmium,
chromium, lead, manganese, mercury, nickel, silver, and zinc exceed SQC. Endrin aldehyde,
4,4'-DDE, Aroclor-1254, arsenic, cadmium, chromium, lead, manganese, mercury, and zinc
were detected at concentrations greater than background. Based on multiple exceedances of
site-related chemicals, adverse effects to the benthic community may be expected at location
SD11.

At location SD12, sediments consist of approximately 1 percent gravel, 55 percent sand, 25
percent silt and 19 percent clay At SD12, concentrations of phenanthrene, fluoranthene, 4,4'
DDE, Aroclor-1260, arsenic, lead, manganese, mercury, nickel, silver, and zinc exceed SQC.
Each of these COCs was detected at concentrations less than background, with the exception of
Aroclor-1260, arsenic, and manganese. Endosulfan sulfate was detected at this location, but
was not detected upstream. Based on multiple exceedances of site-related chemicals, adverse
effects to the benthic community may be expected at location SD12.
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Sediment Quality of Artificial Wetland

Sediments at SD07 are composed of approximately 30 percent gravel, 20 percent sand, 30
percent silt, and 20 percent clay. At SD07, concentrations of phenanthrene, fluoranthene,
Aroclor-1254, chromium, lead, manganese, mercury, nickel, silver, and zinc exceed SQC.
The majority of these COCs were detected at concentrations greater than background (SD01)
with the exception of phenanthrene, fluoranthene, mercury, and zinc. As previously
discussed, the leak in the pipes that created these artificial wetlands had been fixed by the
second round of sediment sampling (1993) and the artificial wetland was disappearing.
However, the artificial wetland may have contributed to contamination in Stream IB, since
water from the artificial wetland flowed into Stream IB, and may have transported site-related
contaminants to the stream.

Sediment Quality of Seep

Sediments at location SD08 consist of approximately 30 percent sand, 25 percent silt and 45
percent clay. At SD08, concentrations of phenanthrene, Aroclor-1254, lead, and silver
exceed SQC. However, the concentration of each of these COCs is less than the background
concentration.

Summary

At the upstream location for Stream IB, SD02, COC concentrations do exceed SQC; however, at
all downstream locations in Stream IB, SQC exceedances are also noted. The benthic
invertebrate community of Stream IB may be impaired upstream of the site as well as
downstream In the northern drainage ditch, there are several SQC exceedances at the
upstream/background location, SD01. Fewer contaminants were detected downstream, but
concentrations for some COCs do exceed SQC. The northern drainage ditch's benthic
invertebrate community may be impaired upstream of the site as well as downstream.

An exceedance of sediment quality criterion or guideline for a particular chemical is not an
absolute indicator of harm to the benthic invertebrate community. When a chemical
concentration exceeds SQC, the likehood that the chemical could adversely affect benthic
invertebrates is greater than if the chemical concentration was less than sediment quality
criterion. An identical bulk sediment concentration of a chemical at two different locations
can differ in toxicity. The physical and chemical properties of sediments dictate the
bioavailability of a sediment-associated chemical and the chemical's toxicity to benthic -
dwelling organisms.

USEPA (1990) and NJDEP (1991) state that an adequate assessment of sediment quality
involves three components: 1) bulk sediment chemistry (available for this site); 2) a measure
of bioavailability and toxicity of sediment-associated chemicals (not performed for site
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sediments); and 3) a survey of the benthic macroinvertebrate community (not performed for
either Stream IB or Northern Ditch).

7.5.2 FOOD WEB ANALYSIS

The potential risk to vertebrate receptors at the Chemsol site (i.e., target receptors) was
assessed by comparing estimated exposure doses with RTVs. Risks to each of the selected
receptors were evaluated using hazard quotients (HQs), which were determined for each
preliminary surface soil COC by dividing the estimated doses by the RTVs.

Cumulative Hazard Indices (His) were determined by summing all of the COC HQs for each
target ecological receptor. Hazard indices for individual receptors are provided in Tables 7-13
through 7-15 and summarized in Table 7-16.

Exposures to surface soil in Lot IB and Lot 1A were evaluated separately because Lot 1A and
IB offer different types of habitats and possess different degrees of contamination.

The potential risks to the northern short-tailed shrew, the American robin, and the red-tailed
hawk were estimated by comparing maximum daily exposure doses (mg/kg body weight per
day) for Lot IB and 1A to RTVs derived for these species. The potential risk associated with
exposure to chemicals in surface soils was assumed to arise from exposure to COCs via
incidental soil ingestion and the potential consumption of contaminated food items in the diet
of these three receptor species. This risk evaluation considered a conservative scenario
because maximum concentrations of COCs are used in the risk calculations.

In weighing the uncertainty of the risk assessment, the frequency of the detection of COCs
contributing to the risk and the home range of an animal should be considered.

LaLJLA

Tables 7-13, 7-14, and 7-15 display the potential risks associated with contamination in Lot 1A
to the three food chain model receptors as chemical-specific hazard quotients and the
cumulative hazard index.

Table 7-13 presents the comparison between maximum oral exposure doses for Lot 1A and
oral reference toxicity values for the northern short-tailed shrew. The estimated cumulative
hazard index for Lot 1A is 615. This value indicates that the potential exists for adverse
effects to shrews in Lot 1A. The major risk contributors to the cumulative hazard index were
arsenic, lead, mercury and vanadium. The cumulative hazard index result of this risk
evaluation indicates that the potential for adverse effects to the shrew exists as a result of
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exposure to COCs in Lot 1A if this animal and its food sources (i.e., terrestrial invertebrates)
are consistently exposed to maximum surface soil concentrations at the Chemsol site.

The home range for the shrew is small (less than 4 percent of Lot 1 A). Because of the lack of
desirable off-site habitat as a result of the surrounding off-site urban development (e.g.,
apartments, commercial buildings), Lot 1A would be expected to be habitat for the shrew in
the vicinity.

Table 7-14 presents the comparison between maximum oral exposure doses for Lot 1A and
oral reference toxicity values for the American robin. The estimated cumulative hazard index
is 1,921. This value indicates that the potential exists for adverse effects to robins in Lot 1A.
All COCs except di-n-butylphthalate and Aroclor-1260 produce HQs greater than 1. Mercury is
the largest risk contributor to the cumulative risk estimate, the hazard index. Other notable
contributors include chromium, copper, silver, vanadium, and zinc. The frequency of detection
for chromium, copper, and zinc in Lot 1A surface soil was 100 percent Chromium
concentrations ranged from 8.5 to 29 4 mg/kg Copper concentrations ranged from 5.6 to 45.8
mg/kg. Zinc concentrations ranged from 17.1 to 75 8 mg/kg. The home range of the American
robin is only 2 acres and only 7 percent of Lot 1 A; the robin may only forage on Lot 1A and
could experience adverse effects when consuming earthworms from Lot 1A.

The potential risk to the red-tailed hawk from chemicals in surface soils was assumed to arise
from exposure via ingestion of prey consisting of small insectivorous mammals inhabiting Lot
1 A. According to Table 7-15, the potential exists for the red-tailed hawk to experience
adverse effects associated with the ingestion of prey obtained from Lot 1A based on a HI of
4.10. The home range of the bird is large compared to the area of the surface soil
contamination. In addition, this evaluation has considered a very conservative scenario: that
the receptor will be consistently utilizing foodstuffs from Lot 1A.

LflLlB

Table 7-13 presents the comparison between maximum oral exposure doses for Lot IB and
oral reference toxicity values for the northern short-tailed shrew. The estimated cumulative
hazard index is 16,489. This value indicates that the potential exists for adverse effects to
shrews in Lot IB. The greatest contribution to the cumulative hazard index was from lead.
Other significant contributors included aldrin, Arochlor-1248, Arochlor-1260, arsenic, and
vanadium. However, hazard quotients greater than 1 were produced for 19 of the remaining
COCs. This finding suggests that adverse effects attributed to these chemicals are possible.

The cumulative hazard index result of this risk evaluation indicates that the potential for
adverse effects to the shrew exists as a result of exposure to site-related chemicals in Lot IB
surface soil if the shrew and its food sources, terrestrial invertebrates, are consistently exposed
to maximum surface soil concentrations in Lot IB. Lead was detected at all 24 locations with
concentrations ranging from 7.10 to 1,920 mg/kg. Aldrin was detected in 16 of 22 surface

7720046-2(CHEMSOL.ECO> 7-38 101596

CHM



soil samples collected from Lot IB. Aldrin concentrations in Lot IB ranged from 0.27 to
8,300 mg/kg. Arsenic was detected in 24 of 25 samples with concentrations ranging from
0.92 to 8.0 mg/kg. Vanadium was detected in 24 of 25 samples with detected concentrations
ranging from 18.5 to 230 mg/kg. Aroclor-1248 was detected in 15 of 25 samples from Lot IB
with concentrations ranging 55 to 310,000 ^g/kg. Considering the small home range for the
shrew (7 percent of Lot IB) it is possible that some shrews ingesting surface soil and
earthworms from Lot IB may experience adverse affects. Because aldrin, arsenic, vanadium,
Aroclor 1248, and lead were frequently detected in surface soil and contributed to the
predicted risk, some shrews ingesting these COCs through their diet could experience adverse
effects.

Table 7-14 presents the comparison between maximum oral exposure doses for Lot IB and
oral reference toxicity values for the American robin. The estimated cumulative hazard index
is 46,051 . This value indicates that the potential exists for adverse effects to robins consuming
earthworms and surface soil from Lot IB. The greatest contributors (i.e., HQs greater than
1,000) include aldrin, dieldrin, 4,4'-DDE, toxaphene, Aroclor-1248, Aroclor-1254, Aroclor-1260,
chromium, mercury and vanadium Other COCs with HQs exceeding 100 were 4,4'-DDD, 4,4V
DOT, endrin ketone, antimony, cadmium, copper, lead and zinc. A

Chromium was detected with 100 percent frequency in Lot IB surface soil. Concentrations
ranged from 1 1 to 430 mg/kg. Aroclor-1260 was found in 20 samples out of 25 with
concentrations ranging from 29 to 170,000 ug/kg. 4,4'-DDE was detected in 17 out of 24
surface soil samples. Concentrations of 4,4'-DDE ranged from 0.74 to 4,600 ug/kg. Mercury
was detected in 16 of 25 samples with concentrations ranging from 0.13 to 7.7 mg/kg.
Vanadium was detected in 24 out of 25 samples with concentrations ranging from 18.5 to 230
mg/kg. The home range of the American robin is approximately 15 percent of Lot IB. The
high frequency of detection of COCs considered major risk contributors along with the
magnitude of their hazard quotients indicates that some robins that ingest surface soil and eat
earthworms from Lot IB may experience adverse affects.

In Table 7-15, maximum oral exposure doses for the red-tailed hawk are compared to oral
reference toxicity values. The HI of 250 exceeds one; hence, adverse effects are possible for
the red-tailed hawk eating prey for Lot IB. Of the eight COCs producing HQs greater than 1,
4.4'-DDE. Aroclor-1254, Aroclor-1248, and Aroclor-1260 were the major risk contributors.

7.5.3 REFINEMENT AND DISCUSSION OF RISK ESTIMATE

The potential for ecological risk to receptors utilizing Lots 1 A and IB has been demonstrated.
Lot IB is a disturbed habitat due to historical development, previous removal activities, and
continued use for remedial activities. Therefore, it does not appear that further analysis is
required to provide adequate information to support remedial decisions. Lot 1A exists in a
relatively undisturbed state, offering available habitat. Therefore, an assessment using
assumptions more representative of site conditions was conducted to support decisions
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regarding potential remedial impacts to Lot 1A habitat. As the risk to the hawk was low
relative to the shrew and the robin, and any decisions protective of the shrew should be
protective of the hawk due to the exposure pathway, only the shrew and the robin were
considered as receptors in this assessment. To further focus the refinement of the risk
estimate, a subset of the ecological COCs that contribute the majority the potential risk, as
indicated by the highest HQs in the data tables, were assessed. The reference toxicity values
used for comparison were selected with the goal of reducing the uncertainty regarding the
potential for measurable, significant ecological impacts to occur in the field, yet still being
appropriately conservative. Sediment and surface water for Lot 1A were assessed using
published ecological screening values designed to be protective of benthic and water column
receptors, respectively. The results of the assessment indicate that there is a potential for risk
from surface soils to small mammals and birds, a potential for risk from sediment to benthic
receptors, and no significant potential for risk from surface water to water column receptors.
While there is the potential for ecological risk from surface soil and sediment, the potential
risk appears to be low and should represent minimal impacts if actually occurring in the field.
Also, the assessment was still conservative (i.e., the assumptions made would most likely
overestimate the risk) and still retains a degree of uncertainty. Finally, the value of the habitat
in its current state appears to outweigh any benefits that might be gained by removing the
minimal contamination, due to the physical impacts likely to be associated with any remedial
work.

While actual site usage by the shrew and robin were not evaluated, these receptors were
selected to represent all of the small mammal and avian receptors potentially utilizing Lot 1A
because the shrew and robin both exhibit feeding and behavioral patterns that would be
expected to maximize potential exposure. To ensure an adequately conservative estimation of
exposure to surface soil contamination, it was assumed that both the shrew and the robin fed
exclusively on earthworms from within Lot 1 A. Earthworms were assumed to have a high
potential for concentrating contaminants in the soil and introducing them into higher trophic
levels of the food chain. The shrew and robin would also be expected to be exposed to a high
incidental intake of contaminated soil due to capture and consumption of the soil dwelling
earthworms, burrowing (shrews), cleaning/preening, and nesting (robins).

Concentrations of the COCs Aroclor-1254, Aroclor-1260, arsenic, copper, lead, mercury,
silver, vanadium, and zinc in surface soils were assessed for their potential risk to shrews and
robins through consumption of earthworms and incidental soil intake. Earthworms were used
as a surrogate for all invertebrates species because searching for BAFinveftebrate values for each
potential invertebrate prey species would not be practical. In order to the obtain a BAF^^^
that would be expected to approximate a site-specific value, field collected data were used to
obtain COC concentrations in earthworm tissue on a wet weight basis and in soil on a dry
weight basis. BAF ,̂,̂ ^ values were then calculated from these soil and tissue concentration
data. The following documents were used as sources: the "Environmental Contaminants
Impact Analysis and Ecological Risk Assessment for the Federal Aviation Administration
Technical Center CERCLA Sites in Atlantic County, New Jersey," prepared by the U.S. Fish
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and Wildlife Service and dated April 1996; the "Final Report Ecological Assessment Burnt Fly
Bog Marlboro, New Jersey," prepared by the USEPA Environmental Response Team and
dated June 1992; and the "Zinc Hazards to Fish, Wildlife, and Invertebrates: A Synoptic
Review," prepared by the U.S. Fish and Wildlife Service and dated April 1993 (R. Eisler.
Biological Report 10. Contaminant Hazard Reviews Report 26.). Data to calculate
BAFmvertcbrate values for silver and vanadium were not available, and BAFmvertebritr values were
not readily available from the literature for these inorganics. Therefore; default values of 1
were used for these two inorganics. Specific references used for each BAF and reference
toxicity value are provided in Table 7-17.

A basic model was used to estimate exposure of receptors to contaminants based on soil
concentration, earthworm BAFs, and the ingestion rate and body weight of the receptor, with
the species specific data obtained from the "Wildlife Exposure Factors Handbook,"
EPA/600/R-93/187a, December 1993. This model estimated the dose of contaminants to the
receptor measured in mg of contaminant per kg of receptor body weight per day. A HQ was
then generated for each contaminant by calculating the ratio of the modeled dose to a reference
toxicity value. If the modeled dose divided by the reference toxicity value yielded a HQ less
than 1, then little or no potential for ecological risk should exist. If the HQ is greater than 1,
then there is a potential for ecological risk. The HQs were also summed for each receptor to
generate a Hazard Index (HI) to assess the potential for cumulative risk from a group a
contaminants which may or may not individually generate risk (i.e., have a HQ greater than
1).

For each receptor, assessments were conducted for the mean soil concentration in Lot 1 A, as
well as the maximum soil concentration (Tables 7-18 and 7-19). Modeling of the exposure of
shrews in Lot 1A indicates that only zinc indicates any potential for risk from individual COCs
using the mean soil concentration; it is the only mean COC concentration that generated a HQ
greater than, or equal to, 1. Using the maximum soil concentration, a potential for risk from
mercury, vanadium, and zinc exists for the shrew in Lot 1 A. Modeling the exposure of robins
in Lot 1A indicates that there is a potential for risk from vanadium and zinc using the mean
soil concentration, and copper, vanadium, and zinc using the maximum soil concentration.

This refinement of the risk estimate indicates that the potential for ecological risk exists for
terrestrial receptors from soil contamination, as represented by the shrew and the robin. While
data are not available to confirm if impacts are actually occurring in the field, it may
nevertheless be possible to make recommendations regarding remedial decisions for Lot 1A
without requiring confirmatory investigations. Such investigations, designed to more
specifically measure the presence, extent, and magnitude of any impacts actually occurring on
a site, would typically be the next step based on a screening level ERA indicating that the
potential for risk exists. However, several factors combine for Lot 1A to suggest that such a
level of effort may not be warranted. The majority of the contamination, and apparently the
source of the contamination, appears to have been Lot IB, which is presumably going to be
remediated. There is no clear pattern of contamination in Lot 1 A; maximum detected
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concentrations were not co-located, which would have indicated the presence of 'hot spots' of
contamination likely to increase the potential for risk. The assumptions used in assessing the
risk were very conservative (e.g., receptors being continuously exposed, contaminants being
present in forms as bioavailable or toxic as reference toxicity values). Also, Lot 1A is one of
the few remaining fragments of available habitat in the greater area. Its existence as a forested
wetland in such a developed watershed increases its habitat value. Regulatory protection as a
wetland may also allow it to remain viable habitat if it is not disturbed during any potential
remediation of this site. These factors would tend to support the assumption that, even if low
levels of impacts predicted in the screening level assessment were actually occurring in the
field, the existing value of the habitat in its current form appears to outweigh any negative
impacts from contamination. In further support of a risk management decision based on the
results of the risk assessment, it should be noted that the contaminants driving the risk for
surface soils were limited to certain inorganics. These selected inorganics with elevated HQs
do not appear to significantly exceed concentrations representative of typical suburban, or
sometimes even rural, areas ("A Summary of Selected Soil Constituents and Contaminants at
Background Locations in New Jersey," prepared by the NJDEP and dated September 1993).
Therefore, remedial actions to address ecological risks due to surface soil contamination in Lot
1A are not warranted.

Two tributaries join in Lot 1A before exiting the site to the north, where the stream enters an
underground culvert. After appearing to re-emerge from the culvert (continuity of the stream
has not been confirmed), the stream flows through a remnant forest stand to the northeast
similar to Lot 1A. In Lot 1A, the stream appears to primarily be narrow and have a relatively
low gradient. The presence of a benthic community in the streams in Lot 1A has not been
confirmed; no surveys have been conducted to inventory sediment dwelling organisms.
However, based on field observations, it does not appear that a characterization effort is
warranted. It appears that at least portions of the stream system in Lot 1A are not perennial.
An intermittent nature may limit the potential for the presence of benthic receptors, but overall
this might be offset by an increase for terrestrial exposure when the stream bed is exposed.
The elevation of inorganic contaminants above conservative screening values does indicate that
additional ecological consideration should be given to the stream system, but does not appear
to be a significant concern for Lot 1A due to the very conservative nature of the screening
values used. While less conservative screening values are exceeded for select inorganics, the
locations are not co-located, reducing the potential for additive impacts, and do not appear to
greatly exceed concentrations expected in such a developed watershed. However, the
consistently elevated levels of Aroclor-1254 and Aroclor-1260 in the lower portions of the Lot
1A streams raise ecological concerns. These compounds are highly bioaccumulative, and
would be expected to be taken up by benthic receptors and introduced into the food chain.
While the nearly headwater and potentially intermittent nature of the streams indicate that no
significant benthic community would typically be expected, the majority of the highest PCB
contamination is at the lowest end of the drainage gradient; this is the area with the highest
potential to provide adequate aquatic habitat to host benthic receptors. The potential for
impacts to occur related to PCB concentrations in the stream sediments in Lot 1A, especially
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in light of the known association between these COCs and the site, warrants further
consideration.

As previously discussed for surface soil contamination, there is not adequate certainty that
measurable, significant ecological impacts are occurring to warrant destroying the habitat that
is provided by the Lot 1A streams. It is also unclear if the PCB, and even inorganic,
concentrations in the stream sediment represent actual source areas of contamination or
indicate the presence of a migration pathway for contaminants from the more heavily
contaminated Lot IB. Therefore, remediation of contaminated sediments in Lot 1A to address
ecological risks is not (at this time) warranted. Instead, a monitoring program for sampling
the sediments of the streams in Lot 1A may be necessary in order to determine if PCB levels
decline after the remediation of Lot IB. If PCB levels do not decline, it may be appropriate to
reconsider the potential for ecological impacts associated with the PCBs at the conclusion of
the monitoring period to determine if remedial actions may be required.

Surface water was assessed using the USEPA AWQC. Heptachlor epoxide, DDT, cadmium,
and lead exceeded the AWQC continuous concentration (chronic) criteria in at least one sample
in one of the two rounds of sampling. None of the concentrations appear to have exceeded the
AWQC maximum (acute) concentration. As noted in the discussion of the sediments, it
appears that at least portions of the stream in Lot 1A are not perennial, and no investigation
has been made to survey for the presence and/or type of aquatic community in Lot 1 A. The
low levels of COCs in the surface water and their inconsistent detection at levels exceeding
screening values indicates that little to no potential for ecological risk exists in Lot 1A
associated with surface water. Therefore, remedial actions do not appear to be required to
address surface waters in Lot 1A. However, it may be appropriate to include surface waters in
any long-term monitoring plan for the streams in Lot 1A.

7.6 UNCERTAINTY ANALYSIS

For any risk assessment, it is necessary to make assumptions. Assumptions carry with them
associated uncertainties that must be identified to put risk estimates in perspective. The
following describes the major assumptions used in this EA and their associated uncertainties.
Receptors were characterized as consistently contacting the maximum concentrations of
contaminants. However, the maximum surface soil contaminant concentration locations of the
site appear to be highly localized and represent small areas with regard to the rest of the site.
This assumption may have overestimated the ecological risks.

Receptor risks were characterized as possible impacts from individual contaminants without
regard to interactions between contaminants. However, ecological receptors are
simultaneously exposed to a range of contaminants. These compounds may interact
synergistically or antagonistically to either mitigate or aggravate adverse health effects. This
assumption may overestimate or underestimate ecological risks.
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The NJDEP surface soil data consists of metal concentrations representing regional background
for the state of New Jersey and was used to screen metal concentrations in Chemsol surface soil
The NJDEP data may not be representative of local background. The collection of off-site
surface soil samples, is the preferred method to determine local background. Off-site surface soil
samples could not obtained for this site The range of on-site metal concentrations is usually
compared to the range of off-site concentrations. Because of the questionable representativeness
of the NJDEP regional data, the selection of inorganic COCs for surface soil contains some
uncertainty

Terrestrial plants and soil invertebrates (i.e., earthworms, millipeds) have direct contact with
contaminants in surface soil At elevated concentrations, chemicals in surface soil may be toxic
to these receptors Potential adverse effects associated with site contaminants to the vegetative
community and the soil microfauna community was not selected as an assessment endpoint for
this ERA, therefore, potential toxic effects to plants and soil invertebrates exposed contaminants
in surface soil was not quantified

Surface water ingestion, inhalation and dermal contact exposure routes were not evaluated.
This was due to lack of appropriate wildlife uptake rate information as well as the assumption
that the primary risk exists from food ingestion exposure. The total ecological exposure may
be greater than the predicted risk, as the predicted risk was estimated for food ingestion only.

The exposure model used for the shrew and the robin assumed that receptors will spend all of
their time in the most heavily contaminated habitats within their home ranges. The model for
the hawk assumed a spatially porportional amount of time exposed to the highest
concentrations of contaminants. In actuality, receptors may spend varying amounts of time in
each habitat. The variation in habitat usage would likely affect the overall exposure.
Depending upon the variation in usage, receptor exposures may be overestimated or
underestimated by the model.

Bioaccumulation of a chemical is defined as the potential uptake of a chemical from surface
soil by soil invertebrates and plants. The bioaccumulation of chemicals in surface soil is
unknown because chemical concentrations in plant tissue or earthworms from the site were not
measured. Bioaccumulation factors used to estimate the exposure of receptors via diet were
limited. Actual bioaccumulation into food items is variable, depending upon such factors as
chemical state, soil composition, and chemical concentration in media of exposure. Thus, the
bioaccumulation factors used may have over- or underestimated receptor exposure.

In selecting preliminary RTVs, the lowest available toxicity value was selected from the
literature searched. The use of these values may overestimate ecological risk.

In determining the preliminary RTVs, safety factors were employed to account for differences
in toxicity between species and between lexicological endpoints (i.e., NOAELs,
LOAELs,LDJ0s). Uncertainties associated with the safety factors used may have resulted in
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underestimation of risks to receptors. Additionally, the absence of toxicity values or guidance
criteria resulted in some chemicals not being included in the risk evaluation. This may have
underestimated receptor exposure.

Potential lexicological risks to individual receptors have been evaluated in the ERA.
Sometimes, adverse effects on individuals will not be reflected at the population and
community level. The predicted risks may overestimate the actual population or community
level effects. However, individuals may be at risk for an indeterminate amount of time until
concentrations of contaminants are reduced below levels of concern through attenuation,
volatilization, etc. Finally, the selected receptor species are intended to be representative of
all species in that trophic guild. For example, while the predicted risk to the shrew should be
interpreted as indicating potential risk to all small insectivorous or omnivorous mammals, the
species-specific reactions to the contaminants may vary considerably. This may underestimate
or overestimate the risk to similar species.
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8.0 SUMMARY AND CONCLUSIONS

This section provides a summary of the major findings of the RI. The Conclusions drawn
from the various investigations that were conducted concerning the sources of contamination,
nature and extent of contamination in five environmental media, the fate and transport of
contaminants and the risk assessment are discussed below.

8.1 SOURCES OF CONTAMINATION

The former operating buildings at the Chemsol site in Lot IB were abandoned and demolished
after the facility ceased operations. The sources of contaminants were suspected releases from
the former waste piles, drums, tanks, tank cars and waste ponds; surface discharges, spills and
overfilling of storage tanks. The locations of suspected source areas are shown on Figure 4-1.
The waste piles and drums have been removed and disposed of off site. In 1988, a number of
unknown buried containers were found during soil excavation activities in Lot IB. These
containers were lab packed and disposed of by the EPA. In the fall of 1993, one underground
storage tank containing an estimated 12,000 gallons of No.6 heating oil was discovered and
removed during the construction of the treatment plant for the interim remedy.

At present, Lot IB is flat with no standing structures except for the groundwater treatment
plant building. It is believed that the primary remaining sources of contamination at the
Chemsol site are in the overburden soils of Lot IB and the suspected presence of DNAPLs
within the bedrock aquifer, and that through various transport and release mechanisms
(discussed in Section 5.0) the groundwater, surface water and sediments serve as secondary
sources.

8.2 NATURE AND EXTENT OF CONTAMINATION

A summary of the nature and extent of contamination found in five environmental media; air,
surface water, sediments, soil and groundwater is provided in the following sections.

8.2.1 AIR

Two rounds of air sampling were conducted at the Chemsol Site. During the first sampling
event in March 1993 the wind was blowing from the north/northwest and during the second
round in May 1994 the wind was blowing from the southwest. Volatile organic compounds
including acetone, 2-butanone, benzene, toluene, xylene, dichlorodifluoromethane,
trichlorotrifluoromethane, trichloroethene, tetrachloroethene, 1,1,1-trichloroethane, methanol
and hexane were detected in low ppb concentrations at the site in the northeast comer of Lot 1-
B. Some of these compounds were also detected in upwind and downwind samples. There
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does not appear to be any significant off-site migration of these contaminants from Chemsol.

8.2.2 SURFACE WATER

Two rounds of surface water sampling were performed. During the first round in October
1992 samples were collected from Stream IB, the "artificial wetland" and the discharge from a
clay drainage pipe in Lot 1 A. The Northern Ditch was dry. During the second round in
February 1993 samples were collected from both the Northern Ditch and Stream IB. The
results of the sampling show that the surface water at the site is contaminated with volatile
organics (in excess of the NJS WQC) including bromodichloromethane, trichloroethene, vinyl
chloride, benzene, methylene chloride and 1,2 - dichloroethane. The surface water is also
contaminated with pesticides like heptachlor epoxide and 4,4-DDT in excess of the NJ SWQC.
Contamination with pesticides was detected in upstream samples from both the Northern Ditch
(4,4-DDE and 4,4-DDT) and Stream IB (heptachlor expoxide and gamma chlordane).

The NJ SWQC for aluminum, iron, lead and manganese was also exceeded in these surface
waters. Arsenic, lead and manganese were detected above NJ SWQC in an upstream sample
from Stream IB.

It appears that the Chemsol Site is contributing low levels of contamination including VOCs,
pesticides and inorganics to Stream IB. However, contamination with low levels of pesticides
and inorganics also appears to be entering the site form off-site sources.

8.2.3 SEDIMENT

Two rounds of sediments sampling was conducted at the Chemsol Site in conjunction with the
surface water sampling. Sediment samples were collected from two depths: 0-6 inches and 6-
12 inches at each location. The sediments appear to be contaminated with a large variety of
volatile organic compounds, PAHs, pesticides, PCBs and metals. There are no ARARs for
sediments other than the Sediment Quality Criteria for acenaphthene, fluoranthene,
phenanthrene, endrin and dieldrin, and these were not exceeded.

8.2.4 SOIL

The surface and subsurface soil in Lot IB and Lot 1A was sampled at 102 locations in
November 1993. The results of the sampling indicate that the following compounds exceeded
the more stringent of either the residential direct contact or impact to groundwater NJ Soil
Cleanup Criteria:

Carbon Tetrachloride Chlorobenzene
Anthracene Antimony
Trichloroethylene Zinc
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Xylenes 4,4'-DDE
Copper Toxaphene
Tetrachloroethylene Barium
1,1,2,2-Tetrachloroethane Dieldrin
Bis(2-ethylhexyl)phthalate Lead
1,1 -Dichloroethene Beryllium
Aldrin PCBs
Cadmium

However, using the principles of "Compliance Averaging" (see Appendix W), the following
compounds (based on existing conditions for both surface and subsurface) comply with the NJ
Soil Cleanup Criteria:

Carbon Tetrachloride Chlorobenzene
1,1,2,2-Tetrachloroethane Bis(2-ethylhexyl)phthalate
Antimony Zinc
4,4'-DDE 1,2-Dichloroethene
Xylenes* Copper*
Tetrachloroethylene* Anthracene*
Barium*

* Isolated exceedances of the NJ maximum values in either the surface or subsurface.

While the surface and subsurface averages for Lead comply with the NJ Soil Cleanup Criteria,
several individual surface and subsurface borings exceed the 400 mg/kg level established by
both EPA and the State.

It should be noted that the averages for the remaining compounds exceed the NJ Soil Cleanup
Criteria. Additionally, there is exceedance of the 1 mg/kg level established by EPA for
PCBs. However, the results show that PCBs are co-located with other compounds (such as
Dieldrin, Aldrin, Cadmium and Trichloroethylene). Furthermore, the low level exceedances
of Beryllium which are present throughout the site could possibly be attributed to background
conditions. Finally, the elevated detection levels of Toxaphene make the determination of
compliance with the NJ Soil Cleanup Criteria difficult.

Of the eight representative locations tested for the TCLP toxicity characteristic, all were
considered to be non-hazardous.

8.2.5 GROUNDWATER

Two rounds of groundwater sampling were performed by CDM Federal at Chemsol. The first
round of samples was collected from all 49 wells in March/April 1994 and the second round of
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samples was collected from 47 wells (OW-1 and OW-14 were dry) in October 1994 after the
interim groundwater remedy was in operation. The results confirmed that well C-l was by far
the most contaminated. The results also confirmed that VOCs are the primary contaminants.
The major VOC contaminants include benzene, carbon tetrachloride, chloroform, 1,2-
dichloroethane, 1,2-dichloroethene, tetrachloroethene, toluene and trichloroethene. Both the
weathered bedrock and bedrock aquifers are contaminated far in excess of the drinking water
MCLs. The analytical results also indicate that secondary MCLs for aluminum, iron and
manganese have been exceeded in many wells at the site. Although many pesticides were
detected in the groundwater, no MCLs were exceeded. In round two, PCBs slightly in excess
of MCLs were found in wells C-l and OW-4.

The results also indicate that the groundwater contamination of residential wells in the Nova-
Ukraine area does not appear to be related to the Chemsol Site.

The groundwater contamination, however, is present at both the northern and southern
property boundaries of Chemsol. Evaluation of the hydrogeologic data obtained during the RI
combined with the groundwater sampling data indicates that contaminated groundwater
continues to migrate off-site. However, due to the influences of groundwater pumping from
off-site sources and the limited amount of off-site groundwater sampling data, there remains
uncertainty as to the extent of this migration.

8.3 FATE AND TRANSPORT

This section addresses the environmental fate and transport aspects of the contaminants
identified in Section 8.2.

Factors that can affect the rate of release and transport include characteristics of the media of
transport, physical/chemical characteristics of the contaminants, and interactions between the
media and the contaminants. These factors have the potential to accelerate or hinder
contaminant migration.

The transport media of concern are groundwater, surface water (via storm water runoff), and
air (via volatilization from surface soils and the release of chemicals through various potential
future uses of groundwater).

Since the primary movement of groundwater at Chemsol is in a vertical direction as indicated
in Section 3.6 earlier, and in studies of the upper weathered bedrock by McLaren Hart, the
discharge of groundwater into surface waters does not occur at the Chemsol site and is not a
release mechanism to be considered. Releases of contaminants to air from the groundwater
may occur if groundwater is used in future for showering, lawn watering, car washing, or
other purposes. This release mechanism is governed by the mass-transfer relationships, which
are dependent on chemical volatility and the surface area through which the flux of
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contaminants takes place.

Migration of contaminants in groundwater is controlled in large part by the geologic and
hydrogeologic setting of a specific site. The hydrogeologic parameters governing groundwater
flow (e.g., permeability and porosity) play a dominant role in establishing the level of
advection and dispersion of contaminants in groundwater. Precipitation and dissolution are
other factors which affect solute transport.

The Chemsol site is immediately underlain by reddish/brown clays, silts and fine sands with
some gravel, depending on the location within Lots 1A and IB. These media tend to be of
relatively low permeability and would not easily facilitate transport of soluble contaminants.
The sandy silt and clay lenses identified in some borings, when present, however, would tend
to retard groundwater and contaminant movement. Groundwater flow direction and hydraulic
conductivities were presented in Section 3.6.

The overburden soils at the site range in thickness from 0 to 5 feet. Based on visual
observations and grain-size analysis performed by McLaren Hart, the surficial soils are
reddish/brown clays, silts and fine sands with some gravel, depending on location. Clays and
silts are most likely derived in-situ from the weathering of the underlying bedrock. In some
places, the original soil structure has been disturbed by removal and/or filling with other soil.
Because of the variability of the type of overburden soil, the hydraulic characteristics of the
overburden are highly variable across the site.

The bedrock is characterized by red interbedded siltstones, mudstones, shales and fine-grained
sandstones. The uppermost bedrock section is highly weathered. This weathered section is of
variable thickness, extending to depths of 20 to 40 feet across the site. The weathered bedrock
is highly friable and contains appreciable clay matrix.

Transport of contaminants through groundwater will be affected by many of the same
mechanisms that affect release. In particular adsorption onto organic carbon in the soil will
retard the movement of organic chemicals. Biotransformation may also play a role in reducing
contaminant concentrations but may result in additional compounds being formed.

To characterize the behavior of each of the organic contaminants along the predicted flow
path, their physical and chemical properties were used to establish a scheme of relative
mobilities. A "retardation factor" was approximated for each compound found in the soil and
groundwater samples from Chemsol. These factors serve as estimates, within an order of
magnitude, of the relative mobilities of each compound.

As can be seen in Table 5-1, the ranges of retardation factors for all 69 organic and 11
inorganic contaminants span several orders of magnitude. Using these values, contaminants
were grouped into 5 categories and described in terms of their flow rate relative to ground
water. This process of assigning degrees of mobility allows the contaminants to be ranked
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according to their relative mobility along a theoretical pathway. These mobilities are presented
for individual groups of contaminants.

Of the several classes of compounds detected in the soil and groundwater samples from
Chemsol, the ketones and halogenated hydrocarbons were found to be the most mobile.
Compounds in this class have very low retardation factors, with flow rates approximately equal
to that of ground water.

In general, the PAHs, phthalates, PCBs, and pesticides have a moderate to low mobility, with
flow rates approximately one to three orders of magnitude slower than ground water. Both
benzo(k)fluoranthene and di-n-octylphthalate have very low mobilities, with an estimated flow
rate 4 orders of magnitude slower than ground water.

The following potential routes of contaminant migration are important at the Chemsol site:

(1) Direct discharge of waste material onto the ground via surface spills, leaks and
overfilling of tanks, with subsequent adsorption of chemical contaminants on
soils;

(2) The migration of chemical contaminants present in soil via surface runoff and
windblown dusts;

(3) The volatilization of chemical contaminants present in surface soil into the
ambient air;

(4) Discharge of contaminated storm water runoff to downgradient surface waters
(Stream IB and the Northern Ditch);

(5) Percolation of precipitation resulting in leaching of soil contaminants into
groundwater.

(6) Uptake of chemical contaminants in soil by biota;

(7) Release of volatiles to the air from groundwater that might be used in the distant
future for showering, lawn watering.

(8) Movement of groundwater within the bedrock aquifer due to offsite pumping.
(This route of migration has been altered by the start of the interim remedy in
September 1994 for groundwater up to an approximate depth of 130 below
ground surface.)

(9) Migration of chemical contaminants to groundwater from dense non-aqueous
phase liquids.
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8.4 RISK ASSESSMENT

The folio wing sections summarize the risks to human health and the environment.

8.4.1 BASELINE HUMAN HEALTH RISK ASSESSMENT

In the baseline human health risk assessment, surface soil, subsurface soil, air, ground water,
surface water, and sediment at the Chemsol, Inc. site were quantitatively evaluated for
potential health threats to human receptors via the ingestion, dermal contact, and inhalation
routes of exposure. Receptors including trespassers, residents (adults and children), site
workers (employees), and construction workers were evaluated under present and potential
future land use conditions.

Chemicals of potential concern were selected for each matrix based on criteria outlined in
RAGS (USEPA, 1989a). The chemicals of potential concern included VOCs, SVOCs,
pesticides/PCBs, and inorganics.

Exposure routes and current or potential human receptor groups were identified and
quantitative estimates of the magnitude, frequency, and duration of exposure were made.
Exposure points were estimated using the 95 percent UCL calculation. Chronic and/or
subchronic daily intakes for the ingestion, dermal contact, and inhalation routes were
calculated for the reasonable maximum exposure (i.e., using 95 percent UCL concentrations
and the 90th and 95th percentile exposure parameters).

In the toxicity assessment, current lexicological human health data were obtained from various
sources and were utilized. In the risk characterization, exposure and toxicity assessments were
integrated to generate quantitative estimates of potential carcinogenic risks and
noncarcinogenic health effects related to contaminants at the Chemsol site. The carcinogenic
risks and noncarcinogenic hazard index values calculated for the site are based on the
reasonable maximum exposure (the highest exposure reasonably expected to occur at a site).
The intent is to estimate a conservative exposure case that is still within the range of possible
exposures.

In accordance with the National Oil and Hazardous Substance Pollution Contingency Plan
(NCP) Section 300.430 (e)(2) for known or suspected carcinogens, acceptable exposure levels
are generally concentration levels that represent an excess upper-bound lifetime cancer risk to
an individual of between 10"* and 10"6, or a noncarcinogenic hazard index less than 1.

Human Health Risks and HaTards

The following discussion summarizes the results of the risk characterization for the Chemsol
site.
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Trespassers

All of the carcinogenic risks or noncarcinogenic hazard index values calculated for trespasser
exposure to surface soil, surface/subsurface soil, surface water, or sediment via the ingestion
or dermal contact route were found to be within USEPA's acceptable cancer risk range of 10"*
to 10"* and acceptable noncancer hazard index of one. A hazard index for trespasser dermal
contact with sediment could not be calculated due to the lack of noncarcinogenic toxicity
values and dermal absorption factors for several of the contaminants of potential concern.

Potential Future Site Residents

Surface Soil: Potential future residents in Lot 1A and Lot IB were quantitatively evaluated
for surface soil exposure via ingestion, dermal contact, and inhalation. The ingestion and
dermal contact routes of exposure in Lot IB exceeded the upper-bounds of the target risk range
(i.e., greater than KT4 - 10"*) for carcinogenic risks. These risks were due largely to Aroclor
1248, Aroclor 1254, and Aroclor 1260. In children ingestion of surface soil generated a
hazard index value in exceedance of 1, largely due to manganese. No adult hazard index
values exceeded one.

Surface/Subsurface Soil: Potential future site residents were quantitatively evaluated for
surface/subsurface soil exposure along the Effluent Discharge Line via the ingestion, dermal
contact, and inhalation of particulates routes. None of these routes of exposure resulted in
carcinogenic risks in exceedance of the upper-bounds of the USEPA's target risk range.
However, children ingesting and inhaling contaminants in soils generated hazard index values
in exceedance of one, due largely to manganese. No hazard indices exceeded one in adults.

Air: Current residents living downwind of the site and potential future on-site residents were
quantitatively evaluated for the inhalation of VOCs in site air. Neither current downwind (off-
site) residents nor potential future on-site residents showed carcinogenic or non-carcinogenic
risks in exceedance of the USEPA's acceptable risk range.

Ground Water: Potential future site residents were quantitatively evaluated for site-wide
ground water exposure via the ingestion and inhalation of VOCs (during showering). For
adults, both routes of exposure showed carcinogenic risks in exceedance of the upper-bounds
of the USEPA's target risk range. The adult ingestion and inhalation risks were due to
benzene, carbon tetrachloride, chloroform, 1,2-dichloroethane, 1,1-dichloroethene,
trichloroethene, and vinyl chloride. The child ingestion risk (inhalation of VOCs was not
quantitatively evaluated in children) exceeded the upper-bounds of the USEPA's target risk
range. This risk was due to carbon tetrachloride, chloroform, 1,2-dichloroethane,
trichloroethene, and vinyl chloride.

The ingestion of ground water by adults and children showed hazard index values well in
exceedance of one. The adult and child hazard indices were due largely to acetone, carbon
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tetrachloride, chloroform, 1,2-dichloroethene (total), trichloroethene, and manganese.

Surface Water: Potential future site residents were quantitatively evaluated for surface water
exposure via the dermal contact route. No carcinogenic risks or noncarcinogenic hazard index
values exceeded the upper-bounds of the USEPA's 10"4 to 10"* target risk range or target level
of one.

Sediment: Potential future site residents were quantitatively evaluated for sediment exposure
via the dermal contact route. No carcinogenic risks exceeded the upper-bounds of the
USEPA's target risk range. Noncarcinogenic hazard index values could not be calculated due
to the lack of noncarcinogenic toxicity values and dermal absorption factors.

Potential Future Site Workers/Employees

Surface Soil; Potential future site workers/employees in Lot 1A and Lot IB combined were
quantitatively evaluated for surface soil exposure via the ingestion, dermal contact and
inhalation of particulates. None of these routes of exposure resulted in carcinogenic risks or
hazard index values in exceedance of the USEPA's 10"* to 10~6 target risk range for
carcinogens or target level of one for noncarcinogens.

Surface/Subsurface Soil: Potential future site workers/employees were quantitatively
evaluated for surface/subsurface soil exposure along the Effluent Discharge Line via the
ingestion dermal contact, and inhalation of particulates routes. None of these routes of
exposure resulted in carcinogenic risks or hazard index values in exceedance of the upper-
bounds of the USEPA's 10"* to 10"6 target risk range for carcinogens or target level of one for
noncarcinogens.

Air: Potential future site workers/employees were quantitatively evaluated for the inhalation
of VOCs in site air. No carcinogenic risk or noncarcinogenic hazard index values exceeded
the upper-bounds of the USEPA's 10^ to 10"6 target risk range or target level of one.

Ground Water: Potential future site workers/employees were quantitatively evaluated for
ingestion of site ground water. The carcinogenic risk exceeds the upper-bounds of the target
risk range and is due largely to carbon tetrachloride, 1,2-dichloroethane, trichloroethene and
vinyl chloride. The hazard index exceeds the target level of one and is largely due to acetone,
carbon tetrachloride, chloroform, 1,2-dichloroethene (total), trichloroethene, and manganese.

Potential Future Construction Workers

Surface Soil: Potential future construction workers in Lot 1A and Lot IB combined were
quantitatively evaluated for surface soil exposure via ingestion, dermal contact, and
inhalation. None of these routes of exposure resulted in carcinogenic risks or hazard index
values in exceedance of the upper-bounds of the USEPA's 10"4 to 10"6 target risk range for
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carcinogens or target level of one for noncarcinogens.

Subsurface Soil: Potential future construction workers in Lot 1A and Lot IB combined were
quantitatively evaluated for subsurface soil exposure via ingestion, dermal contact and
inhalation. None of these routes of exposure resulted in carcinogenic risks or noncarcinogenic
hazard index values in exceedance of the upper-bounds of the USEPA's 10"* to 10"6 target risk
range or target level of one.

Surface/Subsurface Soil: Potential future construction workers were quantitatively evaluated
for surface/subsurface soil exposure along the Effluent Discharge Line via ingestion, dermal
contact, and inhalation. None of these routes of exposure resulted in carcinogenic risks or
noncarcinogenic hazard index values in exceedance of the upper-bounds of the USEPA's 10"*
to 10"6 target risk range or target level of one.

Air: Potential future construction workers were quantitatively evaluated for the inhalation of
VOCs in site air. No carcinogenic risks or noncarcinogenic hazard index values exceeded the
upper-bounds of the USEPA's 10"* to 10"* target risk range or target level of one.

Ground Water: Potential future site construction workers were quantitatively evaluated for
site ground water exposure via ingestion. The carcinogenic risk is within the USEPA's
acceptable risk range of 10"* to 10"6 for carcinogens. The hazard index exceeds the target
level of one and is due largely to carbon tetrachloride, chloroform, 1,2-dichloroethene (total),
and manganese.

In summary, a review of the overall carcinogenic risks for the various matrices and receptor
populations showed that potential future residential exposure to surface soil in Lot IB via
ingestion and dermal contact and to ground water via ingestion and inhalation of VOCs were in
exceedance of the upper-bounds USEPA's target risk range of 10^ to 10"6. A review of the
noncarcinogenic hazard index values for the site matrices and receptors showed that present
and/or potential future child exposures to surface soil in Lot 1A and in Lot IB via ingestion, to
surface/subsurface soil along the Effluent Discharge Line via ingestion and inhalation of
VOCs, and to contaminants in ground water via ingestion exceeded the USEPA's target level
of one. For potential future adult resident exposure to ground water via ingestion,
noncarcinogenic hazard index values exceeded the USEPA's target level of one. For site
worker (employee) and construction worker exposure to ground water via ingestion,
noncarcinogenic hazard index values exceeded the USEPA's target level of one.

8.4.2 ECOLOGICAL ASSESSMENT

The ecological assessment for the Chemsol site provides a qualitative estimate of the potential
adverse environmental risks associated with exposure to site-related contaminants in the
absence of site remediation. The ecological assessment process included problem formulation,
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exposure assessment, toxicity assessment, risk characterization, and uncertainty analysis.

It was determined that exposure of ecological receptors to site contamination was not likely to
occur via groundwater or subsurface soil. Exposure to site surface soil, sediment, and surface
water, however, were considered potential routes of exposure to ecological receptors.

Although the Chemsol site is located in a commercial/industrial zone with associated
anthropogenic influence, an ecological investigation (1992 and 1993) and communication with
local ecological experts showed that onsite and adjacent offsite habitat could be used by
wildlife. This habitat consists of streams and drainage ditches, wetlands, old field, and
forested upland areas observed during the ecological investigation. No threatened or
endangered species were observed during the site visit or expected to occur on site.

Three potential ecological receptor species were chosen as indicator species for the site: the
northern short-tailed shrew (Blarina brevicauda), the American robin (Turdus migratorius),
and the red-tailed hawk (Buteojamaicensis).

Surface soil, sediment, and surface water data used for this evaluation were obtained as part of
RI sampling activities performed by CDM Federal from 1992 to 1994, and PRP soil sampling
activities performed in June 1994.

Chemicals of potential concern in surface soils, sediment, and surface water were selected for
quantitative evaluation. The selection process for each compound involved:

• Evaluation of detection frequency, maximum, and range of concentrations.
• Comparison to background concentrations.
• Comparison to applicable and relevant and appropriate requirements (ARARs).
• Evaluation of physical/chemical properties.
• Consideration of potential toxicity.

The chemicals of potential concern included volatile organic compounds (VOCs), semivolatile
organic compounds (SVOCs), pesticides, polychlorinated biphenyl (PCB) congeners, and
inorganic analytes.

Exposure for each of the selected ecological receptors to site-related chemicals in surface soil,
sediment, and surface water was determined in the exposure assessment. Digestion and food
web transfer were considered the primary means of exposure to chemicals of potential concern
and were the only exposure routes evaluated. Exposure dose estimations were determined in
the exposure assessment. First, the level of potential dietary exposures to each chemical of
potential concern for each of the receptors was calculated. Then, the potential dietary
exposures were modified into total body dose estimates, which are directly comparable to
ecotoxicological data used to assess the ecological risks.
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The toxicity assessment presents ecotoxicological data for the chemicals of potential concern.
For each of the selected ecological receptors, reference toxicity values (RTVs) were derived.

Concentrations of COCs in surface water and sediment samples from Stream IB, the northern
drainage ditch, the artificial wetland, and the seep were compared to ambient water quality
criteria, aquatic benchmark concentrations, and sediment quality criteria, respectively.
Exceedances occurred at each location. For surface water, the greatest number and magnitude
of exceedances occurred in the upstream/background location for northern drainage ditch
(SW001). A number of exceedances also occurred in the artificial wetland and seep, but these
areas no longer contain water. The greatest number and magnitude of exceedances for
sediment occurred in the upstream northern drainage ditch location, SD01, and in the Stream
IB location, SD04.

Potential food chain risks to ecological receptors were assessed by comparing estimated
exposure levels (total body doses) with lexicological benchmark values (reference toxicity
values). Exposure levels were estimated using a conservative scenario, assuming ecological
receptor exposure to maximum concentrations of site-related COCs in surface soil in Lot 1A
and IB. However, moderate to high risks appear to exist for red tailed hawks, shrews, and
robins, that come into frequent contact with maximum concentrations of chemicals of concern.

The actual area of maximum site contaminant concentrations is small (and varied throughout
the site) in comparison to the rest of the site. Therefore, the conservative assumption that
ecological receptors contact only maximum contaminant concentrations may overestimate the
potential ecological risk for some receptors.

Exposures to surface soil in Lot IB and Lot 1A were evaluated separately because Lot 1A and
IB offer different types of habitats and possess different degrees of contamination.

The potential risks to the northern short-tailed shrew, the American robin, and the red-tailed
hawk were estimated by comparing maximum daily exposure doses (mg/kg body weight per
day) for Lot IB and 1A to RTVs derived for these species. The potential risk associated with
exposure to chemicals in surface soils was assumed to arise from exposure to COCs via
incidental soil ingestion and the potential consumption of contaminated food items in the diet
of these three receptor species. This risk evaluation considered a conservative scenario
because maximum concentrations of COCs are used in the risk calculations.

In weighing the uncertainty of the risk assessment, the frequency of the detection of COCs
contributing to the risk and the home range of an animal should be considered.

LflLlA

The potential exists for adverse effects to shrews in Lot 1 A. The major risk contributors to the
cumulative hazard index were arsenic, lead, mercury and vanadium. This risk evaluation

8-12

CHM



indicates that the potential for adverse effects to the shrew exists as a result of exposure to
COCs in Lot 1A if this animal and its food sources (i.e., terrestrial invertebrates) are
consistently exposed to maximum surface soil concentrations at the Chemsol site.

The home range for the shrew is small (less than 4 percent of Lot 1 A). Because of the lack of
desirable off-site habitat as a result of the surrounding off-site urban development (e.g.,
apartments, commercial buildings), Lot 1A would be expected to be habitat for the shrew in
the vicinity.

The potential exists for adverse effects to robins in Lot 1 A. All COCs, except di-n-
butylphthalate, and Aroclor-1260 produce hazard quotients (HQs) greater than one. Mercury is
the largest risk contributor. Other notable contributors include chromium, copper, silver,
vanadium, and zinc. The home range of the American robin is only 2 acres and only 7 percent of
Lot 1 A; the robin may only forage on Lot 1A and could experience adverse effects when
consuming earthworms from Lot 1A

The potential risk to the red-tailed hawk from chemicals in surface soils was assumed to arise
from exposure via ingestion of prey consisting of small insectivorous mammals inhabiting Lot 1A.
The potential exists for the red-tailed hawk to experience adverse effects associated with the
ingestion of prey obtained from Lot 1 A. The home range of the bird is large compared to the area
of the surface soil contamination. In addition, this evaluation has considered a very conservative
scenario: that the receptor will be consistently utilizing foodstuffs from Lot 1 A.

Lot IB

The potential exists for adverse effects to shrews in Lot IB. The greatest contribution to the
cumulative hazard index was from lead Other significant contributors included aldrin, arsenic,
vanadium, Aroclor-1248 and Aroclor-1260. Adverse effects attributed to nineteen of the
remaining COCs are possible

This risk evaluation indicates that the potential for adverse effects to the shrew exists as a result
of exposure to site-related chemicals in Lot IB surface soil if the shrew and its food sources,
terrestrial invertebrates, are consistently exposed to maximum surface soil concentrations in Lot
IB Considering the small home range for the shrew (7 percent of Lot IB) it is possible that some
shrews ingesting surface soil and earthworms from Lot IB may experience adverse affects.
Because aldrin, arsenic, vanadium, Aroclor 1248, and lead were frequently detected in surface soil
and contributed to the predicted risk, some shrews ingesting these COCs through their diet could
experience adverse effects.

The potential exists for adverse effects to robins consuming earthworms and surface soil from Lot
IB The greatest contributors include aldrin, dieldrin, 4,4' DDE, toxaphene, Aroclor-1248,
Aroclor-1254, Aroclor-1260, chromium, mercury, and vanadium. Other COCs were 4,4'-DDD,
4,4'-DDT, endrin ketone, antimony, cadmium, copper, lead, and zinc.
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The home range of the American robin is approximately 15 percent of Lot IB. The high
frequency of detection of COCs considered major risk contributors along with the magnitude
of their hazard quotients indicates that some robins that ingest surface soil and eat earthworms
from Lot IB may experience adverse affects.

Adverse effects are possible for the red-tailed hawk eating prey for Lot IB. Four pesticides,
4,4'-DDE, Aroclor-1254, Aroclor-1248, and Aroclor-1260, were the major risk contributors

.of the eight COCs producing HQs greater than one.

The potential for ecological risk to receptors utilizing Lots 1A and IB has been demonstrated.
Lot IB is a disturbed habitat due to historical development, previous removal activities, and
continued use for remedial activities. Therefore, it does not appear that further analysis is
required to provide adequate information to support remedial decisions. Lot 1A exists in a
relatively undisturbed state, offering available habitat. Therefore, an assessment using
assumptions more representative of site conditions was conducted to support decisions
regarding potential remedial impacts to Lot 1A habitat. As the risk to the hawk was low
relative to the shrew and the robin, and any decisions protective of the shrew should be
protective of the hawk due to the exposure pathway, only the shrew and the robin were
considered as receptors in this assessment. To further focus the refinement of the risk
estimate, a subset of the ecological COCs that contribute the majority the potential risk, as
indicated by the highest HQs in the data tables, were assessed. The reference toxicity values
used for comparison were selected with the goal of reducing the uncertainty regarding the
potential for measurable, significant ecological impacts to occur in the field, yet still being
appropriately conservative. Sediment and surface water for Lot 1A were assessed using
published ecological screening values designed to be protective of benthic and water column
receptors, respectively. The results of the assessment indicate that there is a potential for risk
from surface soils to small mammals and birds, a potential for risk from sediment to benthic
receptors, and no significant potential for risk from surface water to water column receptors.
While there is the potential for ecological risk from surface soil and sediment, the potential
risk appears to be low and should represent minimal impacts if actually occurring in the field.
Also, the assessment was still conservative (i.e., the assumptions made would most likely
overestimate the risk) and still retains a degree of uncertainty. Finally, the value of the habitat
in its current state appears to outweigh any benefits that might be gained by removing the
minimal contamination, due to the physical impacts likely to be associated with any remedial
work.

While actual site usage by the shrew and robin were not evaluated, these receptors were
selected to represent all of the small mammal and avian receptors potentially utilizing Lot 1A
because the shrew and robin both exhibit feeding and behavioral patterns that would be
expected to maximize potential exposure. To ensure an adequately conservative estimation of
exposure to surface soil contamination, it was assumed that both the shrew and the robin fed
exclusively on earthworms from within Lot 1A. Earthworms were assumed to have a high
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potential for concentrating contaminants in the soil and introducing them into higher trophic
levels of the food chain. The shrew and robin would also be expected to be exposed to a high
incidental intake of contaminated soil due to capture and consumption of the soil dwelling
earthworms, burrowing (shrews), cleaning/preening, and nesting (robins).

This refinement of the risk estimate indicates that the potential for ecological risk exists for
terrestrial receptors from soil contamination, as represented by the shrew and the robin. While
data are not available to confirm if impacts are actually occurring in the field, it may
nevertheless be possible to make recommendations regarding remedial decisions for Lot 1A
without requiring confirmatory investigations. Such investigations, designed to more
specifically measure the presence, extent, and magnitude of any impacts actually occurring on
a site, would typically be the next step based on a screening level ERA indicating that the
potential for risk exists. However, several factors combine for Lot 1A to suggest that such a
level of effort may not be warranted. The majority of the contamination, and apparently the
source of the contamination, appears to have been Lot IB, which is presumably going to be
remediated. There is no clear pattern of contamination in Lot 1 A; maximum detected
concentrations were not co-located, which would have indicated the presence of 'hot spots' of
contamination likely to increase the potential for risk. The assumptions used in assessing the
risk were very conservative (e.g., receptors being continuously exposed, contaminants being
present in forms as bioavailable or toxic as reference toxicity values). Also, Lot 1A is one of
the few remaining fragments of available habitat in the greater area. Its existence as a forested
wetland in such a developed watershed increases its habitat value. Regulatory protection as a
wetland may also allow it to remain viable habitat if it is not disturbed during any potential
remediation of this site. These factors would tend to support the assumption that, even if low
levels of impacts predicted in the screening level assessment were actually occurring in the
field, the existing value of the habitat in its current form appears to outweigh any negative
impacts from contamination. In further support of a risk management decision based on the
results of the risk assessment, it should be noted that the contaminants driving the risk for
surface soils were limited to certain inorganics. These selected inorganics with elevated HQs
do not appear to significantly exceed concentrations representative of typical suburban, or
sometimes even rural, areas ("A Summary of Selected Soil Constituents and Contaminants at
Background Locations in New Jersey," prepared by the NJDEP and dated September 1993).
Therefore, remedial actions to address ecological risks due to surface soil contamination in Lot
1A are not warranted.

Two tributaries join in Lot 1A before exiting the site to the north, where the stream enters an
underground culvert. After appearing to re-emerge from the culvert (continuity of the stream
has not been confirmed), the stream flows through a remnant forest stand to the northeast
similar to Lot 1 A. In Lot 1A, the stream appears to primarily be narrow and have a relatively
low gradient. The presence of a benthic community in the streams in Lot 1A has not been
confirmed; no surveys have been conducted to inventory sediment dwelling organisms.
However, based on field observations, it does not appear that a characterization effort is
warranted. It appears that at least portions of the stream system in Lot 1A are not perennial.
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An intermittent nature may limit the potential for the presence of benthic receptors, but overall
this might be offset by an increase for terrestrial exposure when the stream bed is exposed.
The elevation of inorganic contaminants above conservative screening values does indicate that
additional ecological consideration should be given to the stream system, but does not appear
to be a significant concern for Lot 1A due to the very conservative nature of the screening
values used. While less conservative screening values are exceeded for select inorganics, the
locations are not co-located, reducing the potential for additive impacts, and do not appear to
greatly exceed concentrations expected in such a developed watershed. However, the
consistently elevated levels of Aroclor-1254 and Aroclor-1260 in the lower portions of the Lot
1A streams raise ecological concerns. These compounds are highly bioaccumulative, and
would be expected to be taken up by benthic receptors and introduced into the food chain.
While the nearly headwater and potentially intermittent nature of the streams indicate that no
significant benthic community would typically be expected, the majority of the highest PCB
contamination is at the lowest end of the drainage gradient; this is the area with the highest
potential to provide adequate aquatic habitat to host benthic receptors. The potential for
impacts to occur related to PCB concentrations in the stream sediments in Lot 1A, especially
in light of the known association between these COCs and the site, warrants further
consideration.

As previously discussed for surface soil contamination, there is not adequate certainty that
measurable, significant ecological impacts are occurring to warrant destroying the habitat that
is provided by the Lot 1A streams. It is also unclear if the PCB, and even inorganic,
concentrations in the stream sediment represent actual source areas of contamination or
indicate the presence of a migration pathway for contaminants from the more heavily
contaminated Lot IB. Therefore, remediation of contaminated sediments in Lot 1A to address
ecological risks is not (at this time) warranted. Instead, a monitoring program for sampling
the sediments of the streams in Lot 1A may be necessary in order to determine if PCB levels
decline after the remediation of Lot IB. If PCB levels do not decline, it may be appropriate to
reconsider the potential for ecological impacts associated with the PCBs at the conclusion of
the monitoring period to determine if remedial actions may be required.

Surface water was assessed using the USEPA AWQC. Heptachlor epoxide, DDT, cadmium,
and lead exceeded the AWQC continuous concentration (chronic) criteria in at least one sample
in one of the two rounds of sampling. None of the concentrations appear to have exceeded the
AWQC maximum (acute) concentration. As noted in the discussion of the sediments, it
appears that at least portions of the stream in Lot 1A are not perennial, and no investigation
has been made to survey for the presence and/or type of aquatic community in Lot 1 A. The
low levels of COCs in the surface water and their inconsistent detection at levels exceeding
screening values indicates that little to no potential for ecological risk exists in Lot 1A
associated with surface water. Therefore, remedial actions do not appear to be required to
address surface waters in Lot 1 A. However, it may be appropriate to include surface waters in
any long-term monitoring plan for the streams in Lot 1A.
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8.5 DATA LIMITATIONS AND UNCERTAINTIES

8.5.1 DATA LIMITATIONS

Samples collected from each of the five environmental media (air, surface, water, sediments,
soil and ground water) during the RI were analyzed by EPA's contract laboratory program and
validated by CDM Federal or others using EPA Region n procedures. All analytical results,
summary tables, figures incorporating analytical results, text summaries and conclusions are
based upon CLP data. In some instances CLP data was used in conjunction with interpretation
of other data to develop conceptual models illustrating contaminant distribution within the
environmental media, especially for soils and groundwater. Since such illustrations involve
interpretation and subsurface environments are constantly changing, delineated boundaries and
contour intervals are not considered fixed points.

8.5.2 UNCERTAINTIES

During this RI, the nature and extent of contamination in surface water, sediments and soil was
determined thoroughly and no further work is necessary to characterize these media. As far as
groundwater is concerned, the nature of contamination was determined thoroughly. However,
the extent of contamination was not fully determined. During performance of the RI field
work, difficulties arose in obtaining access to off-site property for the installation of
monitoring wells. Installation of new wells was therefore limited to within the site and at the
site's property boundaries. Additionally, the results of the field work indicate that
groundwater flow is influenced by pumping from off-site sources. These difficulties, coupled
with the existence of fractured bedrock and the likely presence of dense non-aqueous phase
liquids in the subsurface, make the assessment of groundwater contaminant migration
extremely complex. Therefore, additional groundwater characterization may be required to
fully assess the extent of off-site migration.
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EPA REGION II
SCANNING TRACKING SHEET

DOC ID #62916

DOC TITLE/SUBJECT:
FIGURE 4-4
CHEMSOL, INC., OPERABLE UNIT 1
CONCENTRATION LEVELS OF VOLATILE
ORGANICS IN GROUNDWATER COMPARED
TO MCLS FOR ROUND 1 SAMPLING

THIS DOCUMENT IS OVERSIZED AND CAN BE
LOCATED IN THE ADMINISTRATIVE RECORD FILE
AT THE

SUPERFUND RECORDS CENTER
290 BROADWAY, 18™ FLOOR
NEW YORK, NY 10007
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Piscataway, New Jersey
CDM Federal Programs Corporation

FIGURE 6-1
of Chemsol Site



* Target Species

Primary Pathway of
Concern

Birds of
Prey

* Red Tailed
Hawk

Mammals
(e.g.. raccoon,
opossum, skunk,
deer, groundhog...)

Insectivorous
Small Mammals
Northern Short-tailed
•Shrew

insectivorous
Birds
* Robin

Invertebrates
(e.g., earthworms

insects, slugs...)

Vegetation
(e.g., grasses, seeds,
bark, leaves...)

CONCEPTUAL FOOD WEB OF THE TERRESTRIAL
EXPOSURE PATHWAYS AT THE CHEMSOL SITE

COM. FEDERAL PROGRAMS CORPORATION
a subsidiary of Camp Dresser & McKee Inc. Figure 75
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TABLE 2-1

GROUP DESIGNATION/ANALYSES OF SAMPLES FROM VARIOUS BORINGS

Group Designation/Analyses

A - TAL/TCL

B - PCB (field screen)

C - PCB (field screen)

D - TAL/TCL

E - TCLP

Boring No.

SB-01 through SB-28

SB-01, 03, 05, 09, 11, 14, 16,
20, 22, and SB-29 through SB-62

SB-63 through SB-87
SB-35W, 35E, 37W, 37N, 04N.
HE. 44N, 43N, 43W,41N, 45S,
17S, 51S, 52S, and 15N

SB-30, 31, 38, 39, 43, 46, 51,
59, 63, 69, 71, 72, 73, 74, 75,
76, 81, 82, 83, 84, 85, 86, 87;
SB-35W, 35E, 37W, 37N, 04N,
HE. 44N, 43N, 43W, 41N, 45S,
17S, 51S, 52S. and 15N.

SB-11. 29. 45, 50, 67, 68. 78, 83

No. of Distinct
samples*
56

86

80

47

8

Does not include duplicate



TABLE 2-2
TYPES OF SOILS ANALYSES AT SURFACE BORING LOCATIONS

(Page 1 of 3)

Location

SB-01
SB-02***
SB-03
SB-04
SB-04N
SB-05"*
SB-06
SB-07
SB-08
SB-09
SB-10
SB-11

Sample
Depth

0.0' -2.0'
0.0' - 2.0'
0.0' -2.0'
0.0' - 2.0'
0.0' -2.0'
0.0' -2.0'
0.0' -2.0'
0.0' -2.0'
0.0' -2.0'
0.0' - 2.0'
0.0' -2.0'
0.0' -2.0'

SB-11E ! 0.0' -2.0'
SB-12 0.0' -2.0'
SB-13 I 00' -2.0'
SB-14 0.0' -2.0'
SB-15 0.0' -2.0'
SB-15N 0.0' -2.0'
SB-16"* 0.0' -2.0'
SB-17 0.0' -2.0'
SB-17S ;' 0.0' -2.0'
SB-18 0.0' -2.0'
SB-19 0.0' - 2 0 '
SB-20 00' -2.0'
SB-21"* 00' -2.0'
SB-22 0.0' -2.0'
SB-23 00' - 2 0'
SB-24 '• 0.0' -2.0'
SB-25 ' 0.0' - 2 0 '
SB-26 0.0' -20 '
SB-27 0 0' - 2 0'
SB-28 00' -2.0'
SB-29 0 0' - 2 0'
SB-30 0 0' - 20'

Water
Encountered*

No
No
No
No

Depth to
Bedrock

5.5'
4.0'
4.5'
7.0'

@ 2.0' 5.5'
No
No
No

@7.0'
No

5.0'
4.0'
5.0'
7.0'
4.0'

No • 5.0'
@ 1.0' 60'
@1.0' ; 3.0'

No
No
No

4.0'
3.5'
5.5'

No 50'
@ Surface 3.0'

@ 4.0' -4. 5'
@ Surface

@1.0'
@20 '

5.0'
4.0'
3.0'
50'

No 60'
@ Surface 5.0'

No 40'
No 5.0'
No 5.0'
No ' 30'
No 55'

@ 1 5' I 6.0'
@ 50' 80'

No 7.5'
No 40'
No 45'

PCB Field
Screening

V

TCL TAL TCLP
Organics** ' Inorganics j

^
^

^
^

s s s
: v

^
s •

•
i *

s
•/ s

s
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^

•
•
^

\ s
s
s s
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^
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s
s
s
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'
' This column describes the water conditions in the soils above the bedrock surface.
The water conditions given here are those which were encountered during the
sampling activities conducted in November. 1993. and may change with time.

" Consist of TCL VOCs. TCL SVOCs. and TCL Pesticides/PCBs
*** Duplicate samples collected and analyzed for TCL Organics and TAL Inorganics



TABLE 2-2
TYPES OF SOILS ANALYSES AT SURFACE BORING LOCATIONS

(Page 2 of 3)

Location

SB-31
SB-32
SB-33
SB-34
SB-35
SB-35E
SB-35W
SB-36
SB-37
SB-37N
SB-37W
SB-38
SB-39
SB-40
SB-41
SB-41N
SB-42
SB-43
SB-43N
SB-43W
SB-44
SB-44N
SB-45
SB-455
SB-46
SB-47
SB-48
SB-49
SB-50
SB-51
SB-51S
SB-52
SB-52S
SB-53

Sample
Depth

0.0' - 2.0'
0.0' -2.0'
0.0' - 2.0'
0.0' - 2.0'
0.0' - 2.0'
0.0' - 2.0'
0.0'-2.0'
0.0' - 2.0'
0.0' -2.0'
0.0' - 2.0'
00' -2.0'
0.0' - 2.0'
0.0' -2.0'
0.0' -2.0'
0.0' -2.0'
0.0' -2.0'
0.0' -2.0'
0.0' -2.0'
0.0' -2.0'
0.0' -2.0'
0.0' -2.0'
0.0' -2.0'
0.0' -2.0'
0.0' - 2.0'
0.0' -2.0'
0.0' - 2.0'
0.0' -2.0'
0.0' -2.0'
0.0' -2.0'
0.0'-2.0'
0.0' -2.0'
0.0' -2.0'
00' -2.0'
0.0' -2.0'

Water
Encountered*

@4.5'
No
No
No
No
No
No
No

@2.0'
@ 1.0'

No
@ 2.0'
@4.0'

No
@ Surface

©LO-
NG
No

@LO'
@1.0'

No
@0.5'

No
@0.5'
@2.5'
@4.0'

No
No
No

@ Surface
@ Surface

No
@ Surface

No

Depth to
Bedrock

9.0'
4.5'
4.0'
6.0'
6.0'
5.0'
3.0'
5.0'
4.0'
3.0'
4.0'
80'
5.0'
6.0'
6.0'
3.0'
4.0'
5.0'
3.0'
3.0'
3.5'
3.0'
4.0'
3.0'
4.0'
5.5'
5.0'
4.0'
3.0'
3.0'
5.0'
5.0'
3.5'
5.0'

PCB Field TCL TAL TCLP
Screening Organics" Inorganics

s s s
s
v
</
s
s
s
s
•/
s
s
S . V S

v v y
s
s
•s
s
V S V

J
s
s
s
s
s
s s s
•/
•/
s
•/
S V •/

•/
•/
s
s \

' This column describes the water conditions in the soils above the bedrock surface.
The water conditions given here are those which were encountered duhng the
sampling activities conducted in November. 1993. and may change with time.

" Consist of TCL VOCs. TCL SVOCs. and TCL Pesticides/PCBs



TABLE 2-2
TYPES OF SOILS ANALYSES AT SURFACE BORING LOCATIONS

(Page 3 of 3)

Location Sample
Depth

SB-54 ; 0.0' -2.0'
SB-55 0.0' -2.0'
SB-56 0.0' - 2.0'
SB-57 0.0' -2.0'
SB-58 0.0' - 2.0'
SB-59 0.0' - 2.0'
SB-60 0.0' - 2.0'
SB-61 0.0' - 2.0'
SB-62 0.0' -2.0'
SB-63 0.0' - 2.0'
SB-64 0.0' - 2.0'
SB-65 0.0' - 2.0'
SB-66 0.0' - 2.0'
SB-67 0.0' - 2.0'
SB-68 0.0' - 2.0'
SB-69 0.0' - 2.0'
SB-70 0.0' -2.0'
SB-71 0.0' -2.0'
SB-72 0.0' -2.0'
SB-73 0.0' -2.0'
SB-74 0.0' -2.0'
SB-75 0.0' - 2.0'
SB-76 0.0' - 3.0'
SB-77 00' -2.0'
SB-78 0.0' -2.0'
SB-79 0.0' - 2.0'
SB-80 0.0' -2.0'
SB-81 0.0' -2.0'
SB-82 00' -2.0'
SB-83 0.0' -2.0'
SB-84 0.0' - 2.0'
SB-85 0.0' - 2.0'
SB-86 0.0' -2.0'
SB-87 0.0' - 2.0'

Water Depth to
Encountered* Bedrock

@ Surface 6.0'
@ Surface • 6.0'
@ Surface 6.0'
@ Surface 6.0'
@ Surface 6.0'
@ Surface 6.0'

@1.0' 5.5'
@ Surface 6.0'

No 6.0'
No 4.0'
No 6.0'
No 6.0'
No 5.0'
No 4.0'

@2.0' 10.0'
No i 5.5'

Moist 0.0' -3.0' 5.0'
Moist 0.0' - 3.0' 5.0'

No 6.0'
No 5.0'

@2.0' 4.0'
@ 2.0' : 5.0'

@ 4.0' -4. 5' 5.5'
@ Surface 4.5'

No 4.0'
@ Surface 4.0'
@ Surface 4.0'
@ Surface 5.5'
@ Surface 5.0'

No 8.0'
@ 2.0' 8.0'

@ Surface 6.0'
@ Surface 6.0'
@ Surface 6.0'

PCS Field TCL TAL TCLP
Screening Organics" Inorganics

V
s
s
•/
s
• / ' ' • , • / S

s
s
s
s .
</
V

s
•/ ,
•/
s s s
V
• / ' ] • / s
V

S \ •/ \ •/ '••

</ •/ V
s • •/ \ s
• / s i s
s
s
V
s
s \ s s
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s
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* This column describes the water conditions in the soils above the bedrock surface.
The water conditions given here are those which were encountered during the
sampling activities conducted in November, 1993, and may change with time.

" Consist of TCL VOCs, TCL SVOCs, and TCL Pesticides/PCBs

CHM



TABLE 2-3
TYPES OF SOILS ANALYSES AT SUBSURFACE BORING LOCATIONS

(Page 1 of 3)

Location Sample
Depth

SB-01 4.0' -6.0'
SB-02 3.0' - 5.0'
SB-03 4.0' - 6.0'
SB-04 4.0' -6.0'
SB-04N 4.0' - 6.0'
SB-05 4.0' - 5.0'
SB-06 2.0' - 3.5'
SB-07 4.0' - 5.0'
SB-08 6.0' - 8.0'
SB-09 2.0' -4.0'
SB-10 4.0' -6.0'
SB-11 4.0' -6.0'
SB-11E 2.0' -3.0'
SB-12 2.0' -4.0'
SB-13 2.0' -4.0'
SB-14 4.0' -6.0'
SB-15 4.0' -5.0'
SB-15N 2.0' -3.0'
SB-16 4.0' -5.0'
SB-17 2.0' -4.0'
SB-17S 2.0' -3. 5'
SB-18 4.0' -6.0'
SB-19 4.0' -6.0'
SB-20 3.0' - 5.0'
SB-21 2.0' -4.0'
SB-22 4.0' -5.0'
SB-23 4.0' -5.0'
SB-24 2.0' - 3.0'
SB-25 4.0' -5. 5'
SB-26 4.0' -6.0'
SB-27 6.0' - 8.0'
SB-28 6.0' - 7.5'
SB-29 2.0' -4.0'
SB-30 4.0' -5.0'

Water j Depth to
Encountered* Bedrock

No 5.5'
No 4.0'
No 4.5'
No 7.0'

@ 2.0' 5.5'
No 5.0'
No 4.0'
No 5.0'

@7.0' 7.0'
No j 4.0'
No 5.0'

@1.0' 6.0'
@1.0' 3.0'

No 4.0'
No 3.5'
No 5.5'
No 5.0'

@ Surface , 3.0'
@ 4.0' -4.5' 5.0'
@ Surface j 4.0'

@1.0' 3.0'
@ 2.0' i 5.0'

No 6.0'
@ Surface 5.0'

No 4.0'
No 5.0'
No 5.0'
No 3.0'
No 5.5'

@1.5' 6.0'
@ 5.0' 8.0'

No 7.5'
No 4.0'
No 4.5'

PCS Field TCL TAL TCLP
Screening Organics" Inorganics

• ^ s
s s

•/ </ -S

s s
s s •/
s \ •/ s

S V

s v
s s

V •/ V

/ s
s . •/ s -/
s s s

s s
s J

S S • S •

V V
s \ s s
•/ s s

. s s
s •/ ' •/

s s
s s

s s s

I ^ ^
^ •/ •/ \

\ ;

^ V
S V
S V

\ s \ s :
S V

^ \ ' i

' This column describes the water conditions in the soils above the bedrock surface.
The water conditions given here are those which were encountered during the
sampling activities conducted in November, 1993, and may change with time.

** Consist of TCL VOCs, TCL SVOCs, and TCL Pesticides/PCBs

:.:!-'. M 001



TABLE 2-3
TYPES OF SOILS ANALYSES AT SUBSURFACE BORING LOCATIONS

(Page 2 of 3)

Location

SB-31
SB-32
SB-33
SB-34
SB-35
SB-35E
SB-35W
SB-36
SB-37
SB-37N
SB-37W
SB-38
SB-39
SB-40
SB-41
SB-41 N
SB-42
SB-43
SB-43N
SB-43W
SB-44
SB-44N
SB-45
SB-45S
SB-46
SB-47
SB-48
SB-49
SB-50
SB-51
SB-51 S
SB-52
SB-52S*"
SB-53

Sample
Depth

8.0' -9.0'
4.0' -5.0'
2.0' -4.0'
4.0' -6.0'
4.0' -6.0'
4.0' -5.0'
2.0' - 3.0'
4.0' - 6.0'
2.0' -4.0'
2.0' - 3.0'
2.0' -4.0'
6.0' - 7.0'
4.0' -5.0'
4.0' -6.0'
4.0' -6.0'
2.0' -3.0'
4.0' - 5.0'
4.0' - 5.0'
2.0' -3.0'
2.0' - 3.0'
2.0' -4.0'
2.0' - 3.0'
2.0' -4.0'
2.0' -3.5'
2.0' -4.0'
4.0' -5.0'
4.0' -5.0'
2.0' -4.0'
2.0' -3.0'
2.0' - 3.0'
4.0' - 5.0'
4.0' -5.0'
2.0' -3. 5'
4.0' -5.0'

Water
Encountered*

@4.5'
No
No
No
No
No
No
No

@2.0'
@ 1.0'

No
@2.0'
@4.0'

No
@ Surface

@1.0'
No
No

@1.0'
@1.0'

No
@0.5'

No
@0.5'
@2.5'
@4.0'

No
No
No

@ Surface
@ Surface

No
@ Surface

No

Depth to
Bedrock

9.0'
4.51

4.0'
6.0'
6.0'
5.0'
3.0'
5.0'
4.0'
3.0'
4.0'
8.0'
5.0'
6.0'
6.0'
3.0'
4.0'
5.0'
3.0'
3.0'
3.5'
3.0'
4.0'
3.0'
4.0'
5.5'
5.0'
4.0'
3.0'
3.0'
5.0'
5.0'
3.5'
5.0'

PCB Field TCL TAL TCLP
Screening Organics** Inorganics

•
s
•
^
•/
•/ \ S s
•/ s s
s
s
•/ \ •/ .. •/
•/ s •/
S S \ S

S

S : i
S

S S \ S

V
S
S S S

S S S

S
s \ s • s \
V S

S S •/
\

S
\

' \
S
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s
•/ •/ s
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•/ S S
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' This column describes the water conditions in the soils above the bedrock surface.
The water conditions given here are those which were encountered during the
sampling activities conducted in November, 1993, and may change with time.

*' Consist of TCL VOCs. TCL SVOCs, and TCL Pesticides/PCBs
**" Duplicate samples collected and analyzed for TCL Organics and TAL Inorganics



TABLE 2-3
TYPES OF SOILS ANALYSES AT SUBSURFACE BORING LOCATIONS

(Page 3 of 3)

Location

SB-54
SB-55
SB-56
SB-57
SB-58
SB-59
SB-60
SB-61
SB-62
SB-63
SB-64
SB-65
SB-66
SB-67
SB-68
SB-69
SB-70
SB-71
SB-72
SB-73
SB-74
SB-75
SB-76
SB-77
SB-78
SB-79
SB-80
SB-81
SB-82
SB-83"*
SB-84
SB-85
SB-86
SB-87

Sample
Depth

4.0' -5.0'
: 4.0' -6.0'

4.0' -6.0'
4.0' -6.0'
4.0' -6.0'
4.0' -6.0'
4.0' -5.0'
4.0' -6.0'
4.0' -6.0'
2.0' -4.0'
4.0' -6.0'
4.0' -6.0'
4.0' -5.0'
2.0' -3. 5'

8.0' -10.0'
4.0' -6.0'
4.0' -5.0'
4.0' - 5.0'
4.0' -5. 5'
4.0' -5.0'
2.0' -4.0'
4.0' - 5.0'
4.0' -6.0'
4.0' - 5.0'
2.0' -4.0'
2.0' -4.0'
4.0' -6.0'
4.0' - 5.0'
4.0' -5.0'
5.0' -8.0'
7.0' -8.0'
4.0' -6.0'
4.0' -6.0'
4.0' -6.0'

Water
Encountered*

@ Surface
@ Surface
@ Surface
@ Surface
@ Surface
@ Surface

@ 1.0'
@ Surface

No
No
No
No
No
No

@2.0'
No

Moist 0.0' - 3.0'
Moist 0.0' - 3.0'

No
No

@2.0'
@2.0'

@ 4.0' -4. 5'
@ Surface

No
@ Surface
@ Surface
@ Surface
@ Surface

No
@2.0'

@ Surface
@ Surface
@ Surface

Depth to
Bedrock

6.0'
6.0'
6.0'
6.0'
6.0'
6.0'
5.5'
6.0'
6.0'
4.0'
6.0'
6.0'
5.0'
4.0'
10.0'
5.5'
5.0'
5.0'
6.0'
5.0'
4.0'
5.0'
5.5'
4.5'
4.0'
4.0'
4.0'
5.51

5.0'
8.01

8.0'
6.0'
6.0'
6.0'

PCB Field ! TCL TAL TCLP
Screening Organics** Inorganics

^

^
^

J
v'
^ "'
•/ v •/
s
s \
s
s •/
s \ s
S {

^
v' :

S V V

s s s

•/ •/ •/
s s s
s ,
V V

s \

s
X X X

</ • s •/ s
•/ •/ •/

s •/ ' </

* This column describes the water conditions in the soils above the bedrock surface.
The water conditions given here are those which were encountered during the
sampling activities conducted in November, 1993. and may change with time.

** Consist of TCL VOCs, TCL SVOCs. and TCL Pesticides/PCBs
*** Duplicate samples collected and analyzed for TCL Organics and TAL Inorganics
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TABLE 2-4

CONSTRUCTION DETAILS FOR WELLS INSTALLED BY CDM
FEDERAL

Well

OW-12

OW-13

OW-14

C-2

C-6

C-7

C-8

C-9

C-10

DMW-9

DMW-10

DMW-11

Ground Surface Elevation
(ft MSL)

82.5

81.0

90.2

85.2

73.5

78.2

79.4

83.6

78.3

73.8

78.0

84.0

Elevation of Surface Interval
(ft MSL)

70.5 to 75.5

70.0 to 75.0

79.2 to 84.2

-180.8 to -200.8

-7.0 to -27.0

-69.8 to -89.8

-38.1to-58.1

-9.4 to -29.4

-25.7 to -45.7

-76.7 to -96.7

-152.0to-172.0

-145.0 to- 165.0

Total Depth
(ft BGS)

12

11

11

300

101

169

157

135

140

171

250

250

MSL = Mean Sea Level

BGS = Below Ground Surface

CHM OO1 1278



2-5

ONE MILE RADIUS WELL SEARCH
NJDEPE BUREAU OF WATER ALLOCATION

CHEMSOL, INC. SITE
Piscataway, New Jersey

011-

W!

DI-S

II

12

1.1

14

Ml

M2

M3

M4

M5

M6

M7

MR

SI Hi WCI I DMI AI'I'ROX

I.I. W A I I R 01 (iROUN!)

ION USI: INSIAI IA I ION I I I V A I I O N

(II N(iVD) (It

Industrial 1 eh I960 82

parkway plashes

Industrial 1 eh I960 82

parkway plastics

Industrial na 100

Ice I'alacc

ImgalHin Sept 1963 100

Monitoring June 1488 80

Monitoring Sept I486 72

Monitoring Sept 1986 71

Monitoring Sept I486 71

Monitoring Jan 1988 100

Mary Kay

Monitoring Jan 1988 100

Mary Kay

Monitoring Jan 1988 100

Mary Kay

Monitoring Jan 1988 100

Mary Kay

IO IA I Ol'l N OI'IN ( ONSIRIK IION VII 11) SI'1 III 1C

W i l l INI IRVAI IN I IRVAI DHAII.S CAI'ACIIY

1)1 Nil MIRATION IINOIII

below ground) (ft N(.iVP) ( f t ) (gpm) (gpm/ft)

.UO 6 ( ) t o -258 318 22' steel casing 150 13

8" open hole

<()() 2 4 t o - 2 l 8 242 58' steel casing na n.i

8" open hole

310 5 9 1 0 - 2 1 0 269 41' steel casing 75 04

ft" open hole

200 6 8 l o - I O O 168 32' steel casing 10 12

6" open hole

14 76 to 66 10 4' pvi- riser na na

10' 020 pvc screen

18 64 to 54 10 8' pvc riser na 005

10' 020 pvc screen

22 59 to 49 10 12' pvc riser na 0 1

10' .020 pvc screen

16 61 to 51 10 6' pvc riser na 003

10' 020 pvc screen

61 82 lo 39 43 18' sleel casing na na

6" open hole

75 80lo 25 55 20' steel casing na na

6" open hole

76 80 lo 26 54 20' steel casing na na

6" open hole

60 8 Ito 40 41 19' steel casing na na

6" open holc

l-:SIIMAll-:i) IIIIIOI.OGY lOMMKNTS

I'UMI'INCi RA1KS

AVF. / M A X

(gpd)

1.440/2,880 red shale nol used

oil-demand

hack-up red shale nol used

5.000 |5,()()() red shale

na red shale

np red shale MW-I

np red shale

np red shale

np red shale

np 0-10 red clay MW-2 1)

10-61 red shale

np 0-10 red clay MW-3 1)

10-75 red shale

np 0-10 red clay MW-4 1)

10-76 red shale

np weathered shale MW-5 1)

10-75 red shale

Note:

na - information nol available np - not a pumping well

NOVr) - refers lo National Geodetic Vertical Datum, otherwise known as "sea level"

Additional wells may he found to exist at nearby facilities or residences, hut have not

Some wells found during the (lie search were not listed because no address was found

All information presented in this table is from drillers logs or construction noles

been registered wi th the N.ID1 Tl: Uureau of Water Allocalio

with the associated well record



TABLE <. o ^continued)

ONE MILE RADIUS WELL SEARCH
NJDEPE BUREAU OF WATER ALLOCATION

CHEMSOL, INC. SITE
Piscataway, New Jersey

1 oi i -sni
Wl 1 1

1)1. SIGN

1)1

1)2

1)1

1)4

!l)5

IX)

1)7

1)8

1)9

1)10

nil

DI2

DM

t)!4

1)15

[)l(.

1)17

Rote

W i l l l ) \ l l

WA1I -R 01

IISI INS 1 All AIION

Residential Aug. I9SK

Residcnli.il No\ 1958

Residential Au(! IW

Residential na

Rcsidenii.il Aug l%4

Residenli.il na

Residential Sept IW

Residential Dec IW

Residential Ocl 1959

Residential Aug 1985.

Residential na

Residential Nov 1957

Residential Aug 1979

Residential na

Residential Aug 1979

Residential na

Residential Jan I960

•M'l'RDMM \ II

GROUND

1 1 I-V AIION

lit NCiVDi

7(1

100

100

87

m

IIX)

88

75

80

98

94

98

95

99

98

96

70

HUM

\U 1 1

1)1 I'll!

(II below ground)

107

in

107

no

in

115

in

100

145

210

200

1.18

190

141

190

no

122

Ol'l N

INII RVAI

1 1 1 VAIION

(It N(iV[)|

4 5 l o - 1 7

75 K i - 1 1

70 tu -7

hfllo -41

55 t o - 5 5

52 to- 15

65 to -25

51 lo -25

58 to-65

4810-112

69lo- l Od

58 to -40

45 to -95

75 to -44

4R to -92

(,8 Hi -.14

40io -52

Ol'l N

INII RVAI

1 1 NGIII

(HI

82

88

77

101

110

67

90

78

121

160

175

98

140

119

140

102

92

( ONSIRUCMON

1)1 1 All S

25' sleel casing

6' dia open hole

25' steel casing

6" dia open hole

10 steel casing

6" dia open hole

27' sleel casing

6" open hole

25' steel casing

6" open hole

48 sleel casing

6" open hole

21' steel casing

6" open hole

22' steel casing

6" open hole
22' steel casing

6" open hole

50' steel casing
6" open hole

25' steel casing

4" open hole

40' sleel casing

6" open hole
50' sleel casing

6" open hole

24' steel casing

6" open hole

50' sleel casing

6" open hole

2K' steel casing

6" open hole

.10' sleel casing

6" open hole

VII 1 1)

(Wml

10

10

10

12

reported
(lowing

15

15

20

12

5-6

15

10

40

15

12

10

12

SIM-MI ic
CAPACITY

(gpnV(t)

2

1

0 8

0 1

04

1

0 7

1 1

04

005

01

08

04

0 5

02

0 1

04

IS MM A HI)

PUMPING RATF.S

AVI-:/ MAX

(gpd)

200 / 500

.100 / 1 .000

200 / 500

100 / 1,000

250 / 5 ( X )

100 / 1 ,000

100 / 1 .wo

1(X) / 600

100 / 1,000

100 / 500

100 / 1 .000

100 / 1 .000

100 / 500

100 / 1 .000

400 ' 800

100/ 5(H>

200 SOO

I TTIIOIOGY

sand 0 - 1 1

red shale 11-107
red shnle

red shale

red shale

red shale

red shale

red shale

red shale

red shale

red sand 0 - 6

red shale 6 -210

red shale

red shale

red shale

red shale

red shale

red shale

red shale

na - information nol available
NCiVI) - refers lo National (ieodetic Vertical Datum, otherwise known as "sea level"
Additional wells may be found to exist at nearby facilities nr residences, but have nol been registered
Some wells found during the file search were not listed because no address was found with ihe associ
All information presented in this table is from drillers lojis or construction notes

wilh the NJDF.Pi; Bureau of Water Allntiilinn
ated well record



TABLE 3-1

SUMMARY OF TEMPERATURE AND PRECIPITATION
RECORDED AT NEW BRUNSWICK, NEW JERSEY

(NATIONAL WEATHER SERVICE LOCATION MCISA)

Average Monthly Temperature (o(j)

Average Maximum Temperature (°C)

Average Minimum Temperature (°C)

Maximum Daily Temperature (°C)
and Day Recorded

Minimum Daily Temperature (°C)
and Day Recorded

Total Precipitation (inches of rain,
melted snow, etc.)

Maximum Daily Precipitation (inches
of rain, melted snow, etc.) and Day

Total Frozen Precipitation (inches of
snow, ice pellets, hail)

Maximum Daily Frozen Precipitation
and Day Recorded

NOVEMBER 199J

4.1.1

5 4 7

31.9

79
(11/16)

16
(11/26&27)

2 8 1

1.72
(11/29)

not obtained

not obtained

DECEMBER 1993

142

4.10

254

57
(12/4)

10
(12/27,28, & 31)

192

1.66
(12/5)

4.2

11
(12/30)

JANUARY 1994

229

11

147

57
(1/29)

-5
(1 /19&20)

646

1.62
(1/18)

124

3.5
(1/26)

FEBRUARY 1994

27.2

17 6

16.7

60
( 2 / 1 9 & 2 1 )

4
(2/1 5 & 16)

1.49

1 .0.1
(2/9/)

236

7.0
(2/12)

MARCH 1994

378

468

28.8

75
(3/25)

1.1
(3/1)

7 18

1.82
(3/3) '

1 1 . 1

7.8
(3/3)



TABLE 3-2

SURFACE WATER PHYSICAL PROPERTIES, ROUND 1
(OCTOBER 1992)

Sample Location

SW-02

SW-03

SW-04

SW-05

SW-06

SW-07

SW-08

SW-09

SW-10 (Duplicate
of SW-03)

pH

7.8

6.9

7.1

7.2

7.2

7.3

6.5

6.0

6.9

Conductivity
(umhos)

12.0

20.0

21.0

23.0

22.0

19.0

30.0

22.0

20.0

Temperature
(°C)
15.0

12.0

10.9

10.9

10.5

13.5

10.7

10.5

12.0

28 v



TABLE 3-3

SEDIMENTS PHYSICAL CHARACTERISTICS, ROUND 1
(OCTOBER 1992)

Sediment Sample
Location

SD-01-01

SD-01-02

SD-02-01

SD-02-02

SD-03-01

SD-03-02

SD-04-01

SD-04-02

SD-05-01

SD-05-02

SD-06-01

SD-06-02

SD-07-01

SD-08-01

SD-10-01 (Duplicate
of SD-03-01)

Field Sediment Description

Dark brown,
organic content

Dark tan loam

Gravelly with
vegetation, little soil

Larger gravel

Leaves and vegetation
with fine soil

Little brown
fine soil

N/A

Dark organic content
sediment

High organic content

Drier organic and
clay content

High organic content

N/A

Fine clay panicles with
vegetation, light brown to
brown in color. Possibly fill
material

Dark grey, clay
content

Leaves and vegetation
with fine soil

Laboratory Analysis
Total Solids

46.7%

81.8%

77.5%

72.4%

19.1%

23.6%

45.4%

44.0%

49.6%

49.3%

66.9%

50.7%

64.5%

62.2%

19.6%



TABLE 3-4

RESULTS OF GRAIN SIZE ANALYSES OF SEDIMENTS, ROUND 1
(OCTOBER 1992)

Sediment Sample
Location

SD-01-01

SD-01-02

SD-02-01

SD-02-02

SD-03-01

SD-03-02

SD-04-01

SD-04-02

SD-05-01

SD-05-02

SD-06-01

SD-06-02

SD-07-01

SD-08-01

SD- 10-01 (Duplicate
of SD-03-01)

Laboratory Grain Size Analysis
Gravel

5.2%

32.2%

40.1%

46.4%

0.0%

0.0%

2.7%

3.1%

1.0%

3.0%

0.0%

0.3%

26.6%

0.1%

0.0%

Sand
18.2%

35.3%

49.0%

44.5%

26.8%

23.7%

62.1%

55.7%

26.4%

42.8%

80.5%

68.7%

22.4%

27.2%

16.8%

Silt

54.2%

18.2%

5.6%

4.8%

33.6%

34.8%

16.1%

19.5%

32.3%

23.0%

8.6%

13.7%

29.8%

26.3%

42.1%

Clay

22.4%

14.3%

5.3%

4.3%

39.6%

41.6%

19.2%

21.6%

40.2%

31.2%

10.9%

17.3%

21.2%

46.4%

41.0%



TABLE 3-5

SEDIMENT PHYSICAL CHARACTERISTICS, ROUND 2
(FEBRUARY 1993)

Sediment Sample
Location

SD-01-01

SD-01-02

SD-02-01

SD-02-02

SD-03-01

SD-03-02

SD-04-01

SD-04-02

SD-05-01

SD-05-02

SD-06-01

SD-06-02

SD- 10-01

SD- 10-02

SD-11-01

SD-11-02

SD-12-01

SD- 12-02

SD-23-01 (Duplicate
of SD-03-01)

Field Sediment
Description

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Dark sediment, odor
noticed

Dark sediment, odor
noticed

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Laboratory Analysis
Total Solids

34.12%

56.04%

48.63%

35.47%

18.31%

29.16%

35.85%

34.31%

51.59%

49.70%

36.86%

69.39%

39.95%

50.27%

49.89%

51.01%

52.41%

47.32%

20.83%



TABLE 3-6

RESULTS OF GRAIN SIZE ANALYSES OF SEDIMENTS, ROUND 2
(FEBRUARY 1993)

Sediment Sample
Location

SD-01-01

SD-01-02

SD-02-01

SD-02-02

SD-03-01

SD-03-02

SD-04-01

SD-04-02

SD-05-01

SD-05-02

SD-06-01

SD-06-02

SD- 10-01

SD- 10-02

SD-11-01

SD-11-02

SD-12-01

SD- 12-02

SD-23-01 (Duplicate
of SD-03-01)

Laboratory Grain Size Analysis

Gravel

0.0%

3.5%

28.3%

28.8%

0.0%

0.0%

0.0%

0.0%

6.1%

0.5%

1.8%

0.1%

0.0%

0.1%

0.0%

0.0%

0.5%

2.1%

0.0%

Sand

38.3%

31.5%

42.4%

37.8%

42.2%

19.7%

66.7%

56.4%

47.8%

28.4%

68.5%

61.7%

51.3%

41.1%

40.4%

41.8%

50.4%

64.7%

34.8%

Silt

50.3%

37.3%

21.3%

22.3%

42.4%

47.8%

20.0%

29.2%

30.4%

49.3%

20.4%

23.4%

36.0%

38.8%

38.9%

42.0%

34.9%

20.9%

37.6%

Clay

11.4%

27.7%

8.0%

11.1%

15.4%

32.5%

13.3%

14.4%

15.7%

21.8%

9.3%

14.8%

12.7%

19.0%

20.7%

16.2%

14.2%

12.3%

27.6%



TABLE 3-7 (Page 1 of 3)
Packer Testing Summary

Test I.D.

Round 1 Test T

Round 1 Test 2

Round 1 Test 3

Round 1 Test 4

Round 1 Long Term Test

Round 1 Test 6

Well Interval
Pumped (ft MSL)

NA

DMW-11 from (-83.0) to (-
108.0); between dual pickers and
below the gray ihale

DMW-11 from (-4 1.0) to (66.0);
between dual packers and below
the gray shale

DMW-1 1 from (7.0) to (-18.0);
between dual packers and above
to 10 feet into the gray shale

DMW-1 1 from (-56.0) to (-
166.0); below single packer and
gray shale

C-2 from (-181 .8) to (-201 .8);
below single packer and gray
shale

Observation Wells

NA

DMW-11 (OWL to -78.0),
(pumped rone), and (-1 13.0 to -
166.0); C-2; DMW-5; DMW-6;
MW-101; MW-103; TW-2; TW-
3; and TW-4

DMW-11 (OWL to -36.0),
(pumped zone), and (-71 .0 to -
166.0); C-2; C-9; TW-2; DMW-
1; DMW-2; DMW-5; DMW-6;
MW-103; MW-101; TW-3; and
TW-4

DMW-11 (OWL to 12.0),
(pumped zone), and (-23.0 to -
166.0); C-2; C-9; TW-2; DMW-
1; DMW-2; DMW-5; DMW-6;
MW-103; TW-3; TW-4; and
MW-101

DMW-1 1 (OWL to -51 .0) and
(pumped zone); C-2 (OWL to -
4.8) and (-9.8 to -202.8); C-9;
TW-2; DMW-1; DMW-2; MW-
103; DMW-5; DMW-6; MW-
101; TWO; and TW-4

C-2 (OWL to -176.8) and
(pumped zone); DMW-11; TW-2;
C-9; DMW-1; DMW-2; DMW-5;
DMW-6; MW-101; M-103; TW-
3: and TW-4

Pumping Time

NA

11/24/93
Pump on: 1006
Pump off: 1507

11/29/93
Pump on: 1036
Pump off: 1510

11/30/93
Pump on: 1000
Pump off: 1500

12/1/93 to 12/2/93
Pump on: 1319
Pump off: 1224

12/6/93
Pump on: 1009
Pump off: 1222

Pumping Rate

NA

Stepped increases to 15 gpm for
first 2 1/2 hours and maintained
that rate until pump off

Stepped increases to 15 gpm for
first hour and mainuined that
rate until pump off

Stepped increases to 35 gpm for
first hour and maintained that
rate until pump off

Stepped increases to 40 gpm for
first hour and mainuined that
rate until pump off

Stepped increases to 15 gpm for
first 1/2 hour and mainuined that
rate until pump off



TABLE 3-7 (Page 2 of 3)
Packer Testing Summary

Test I.D.

Round 2 Test 1

Round 2 Test 2

Round 2 Teit 3

Round 2 Ted 4

Round 2 Test 5*

Well Interval
Pumped (ft MSL)

DMW-9 from (-78.3) to (-93 3);
below single picker ind gray
shale

DMW-9 from (-46.2) to (-66.2);
between dual packers and below
gray shale

DMW-9 from (-26.2) to (-46.2);
between dual packers and across
gray shale

C-6 from (-4.5) to (-28.5); below
single packer and immediately
above gray shale

NA

Observation Wells

DMW-9 (OWL to -73.3) and
(pumped rone); TW-1 1; C-6; C-
10; TW-4; TW-5A; DMW-5;
DMW-6; DMW-7; DMW-8;
MW-101; C-3; C-5; MW-3; TW-
6; DMW-3; DMW-4; MW-102;
DMW-1; DMW-2; DMW-11; C-
1; C-9; and MW-103

DMW-9 (OWL to -4 1.2),
(pumped zone) and (-7 1 .2 to-
97.2); TW-1 1; C-6; C-10; TW-4;
TW-5A; DMW-5; DMW-6;
DMW-7; DMW-8; C-3; C-5;
MW-3; TW-6; DMW-3;DMW-4;
MW-102; DMW-1; DMW-2; C-
1; C-9; and MW-103

DMW-9 (OWL to -21.2), pumped
zone, and (-51 .2 to -97.2); TW-
11; C-6; MW-103; DMW-1;
DMW-2; DMW-1 1; C-l; C-9; C-
3; C-5; MW-3; TW-6; DMW-3;
DMW-4; MW-102; C-10; TW-4;
TW-5A; DMW-5; DMW-6;
DMW-7; and DMW-8

C-6 (OWL to 0.5) and (pumped
rone); DMW-9 (OWL to -21 .2),
(-26.2 to -46.2) and (-51 .2 to -
97.2); C-10; TW-4; TW-5A;
DMW-5; DMW-6; DMW-7;
DMW-8; MW-101; C-3; C-5;
MW-3; TW-6; MW-102; TW-7;
DMW-1; DMW-2; C-l; C-9;
DMW-11; and MW-103

NA

Pumping Time

1/14/94
Pump on: 1012
Pump off: 1442

1/17/94
Pump on: 1203
Pump off: 1626

1/18/94
Pump on: 1022
Pump off: 1422

1/24/94
Pump on: 1038
Pump off: 1456

NA

Pumping Rate

29 gpm for first 2 hours and 42
gpm until pump off

Stepped increases to 29 gpm for
first 30 minutes and maintained
that rate until pump off

Stepped increases to 6 gpm for
first 45 minutel and maintained
that rate until pump off

Stepped increases to 20 gpm for
first 1 3/4 hours and maintained
that rate until pump off

NA



TABLE 3-7 (Page 3 of 3)
Packer Testing Summary

Test I.D.

Round 3 Test 1

Round 3 Ted 2

Round 3 Test 3

Well Interval
Pumped (ft MSL)

DM W- 1 0 from (- 152.0) to (
172.0); below tingle packer and
gray shile

DMW 10 from (-130 0)lo (-
144.0); between dual packers and
below gray ahale

DMW- 10 from (-76.0) to (-90.0);
between dual packers and
immediately above gray shale

Observation Wells

DMW-IO (OWL to -147.0) and
(pumped zone); C-7 (OWL to -
64.8) and (69.8 to -89.8); DMW-
II; TW-IO; C-8; C 9; C-10; TW-
3; TW 4; MW-103; DMW-5;
DMW-6; DMW-9; and C-6

DMW-10 (OWL to -125.0),
(pumped zone), and (-149.0 to -
172.0); C-7 (OWL to -64.8) and
(-69.8 to -89.8); DMW-1 1; TW-
10; C-8; C-9; C-10; TW-3; TW-
4; MW-103; DMW-5; DMW-6;
DMW-9; and C-6

DMW-10 (OWL to -71.0),
(pumped zone), and (-95.0 to -
172.0); C-7 (OWL to -64.8) and
(-69.8 to -89.8); DMW-1 1; TW-
10; C-8; C-9; C-10; TW-3; TW-
4; DMW-5; DMW-6; MW-103;
DMW-9; and C-6

Pumping Time

3/8/94
Pump on: 1043
Pump off: 1509

3/9/94
Pump on: 1130
Pump off: 1523

3/10/94
Pump on: 1024
Pump off: 1430

Pumping Rate

Stepped increases to 16 gpm for
first 45 minutes and maintained
that rate until pump off

Stepped increases to 13 gpm for
first 45 minutes and maintained
that rate until pump off

Stepped increases to 56 gpm for
first hour and maintained that
rate until pump off

• Data for test was not used due to equipment error. Test was performed a second time during round to obtain appropriate data for zone of interest.



TABLE 3-8

AQUIFER PARAMETERS: TRANSMISSIVITY (T) AND STORATIVITY (S)

Packer/Pump Test I.D.

Round 1 Long Term Test:

DMW-11 to DMW-1 (Drawdown)

DMW-11 to DMW-2 (Drawdown)

DMW-11 to DMW-5 (Drawdown)

DMW-11 to DMW-6 (Drawdown)

DMW-11 to MW-101 (Drawdown)

DMW-11 to MW-103 (Drawdown)

DMW-1 1 to TW-2 (Drawdown)

DMW-1 1 to C-9 (Drawdown)

Round 1 Long Term Test:

DMW-11: -56.0 to -166.0 (Recovery)

T
(ft2/min)

-

1.348

1.773

0.8206

1.035

1.235

0.813

4.27

3.836

-

0.4535

S

-

0.0002098

0.0007131

0.0000078

0.000704

0.001593

0.000222

0.01839

0.009814

-

NA
Notes: Aquifer parameters estimated with the Theis method for confined aquifers.

Data set (drawdown or recovery) used for estimation of parameters and pumped zone in feet MSL
indicated in Test I.D. column.

NA - Value can not be calculated with data set or method.
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TABLE 3-9

VERTICAL GRADIENTS

Well Nest
OW-1
TW-9
C-3
DMW-3
DMW-4

TW-8
DMW-1
DMW-2

TW-2
C-9

TW-3
C-8
MW-103

TW-4
C-10
DMW-5
DMW-6

TW-5A
DMW-7
DMW-8

TW-10
C-7
DMW-10

OW-11
TW-11
C-6
DMW-9

12/14/92

0.406 1
0.0041
0.0011
0.0054

0.0061
0.0071

NI

NI
0.0031

NI
0.005T
0.0251

0.0181
0.0051

NI
NI

0.0931
NI
NI

12/22/92

0.4171
0.0021
0.0031
0.0061

0.0081
0.0081

NI

NI
0.0041

NI
0.0071
0.0011

0.0211
0.0061

NI
NI

0.0871
NI
NI

1/11/94

NM

0.005 1
0.007 1

NM

0.0061

NM

NI
0.0051

0.0091
0.002 1
0.001 1

0.0201
0.0081

NI
NI

NM
NI
NI

8/29/94

0.5801
0.0041
0.0002 1
0.0071

0.0041
0.007 1

0.0081

0.0031
0.0051

0.0031
0.0071
0.00091

0.0201
0.0061

0.0401
0.0081

0.0901
0.1401
0.0101

Notes Gradients were calculated between a well and the next available deeper well of the nest. The gradient value between two
wells is presented in the row of the deeper well For example, on 12/14/92 the gradient between wells C-3 and DMW-3
was measured to be 0.001 i (downward) On 1/11/94 the gradienl between wells TW-3 and MW-103 was 0.005! Well
C-8 was not used on this date since it had not been installed as of 1 /11/94

NI - Well was not installed as of indicated date and no gradient could be calculated.
NM - No water level elevation is available for this date.
(-) - Gradient could not be calculated since a water level elevation was not available for shallower wel l .



TABLE 3-10

DEMOGRAPHIC AND SOCIOECONOMIC DATA
(1990 U.S. Census -- USDC, 1991 and USDC, 1992)

Piscataway
Township, NJ

South Plainfield
Borough, NJ

Dunellen
Borough, NJ

Land Area

(kilometers2,
miles2)

Total
Population

Age Groupings:
0-5 years
5-18 years
18-64 years
65 years & up

Median Age

Number of
Households

48.7, 18.8 21.7, 8.4 2.7. 1.0

47,089

2,885
6,499
34,547
3,158

29.2

14,033

20,489

1,414
3,350
13,190
2,535

35.3

6,705

6,528

503
905
4,198
922

34.3

2,423

Housing Units
Owner-Occupied
Renter-Occupied

9,467
4,566

6,089
616

1,673
750

Average Household
Income (dollars)

$50.541 $51,198 $44,375



TABLE 4-1

VOCs DETECTED IN AIR SAMPLING - ROUND 1 (MARCH 1993)

Sample ID

AR-01

AR-02

AR-10 (AR-02-D)

AR-03

AR-04

AR-05

AR-06

AR-07

Detected VOCs and concentrations

Dichlorodifluoromethane (2 ppb), C2C13F3 (9.6 ppb), 2-
Butanone (6.3 ppb)

Dichlorodifluoromethane (2.2 ppb). Toluene (5.4 ppb)

Acetone (8.8 ppb)

C2C13F3 ( l O p p b )

Dichlorodifluoromethane (2.2 ppb),

Acrolein (12 ppb).

Acetone (90 ppb), 2-Butanone (9.7 ppb)

C2C13F3 (4.1 ppb). Acetone (8.9 ppb), Toluene (14 ppb)

Sample Location

perimeter

perimeter

duplicate of AR-02

perimeter

perimeter

designated receptor

downwind

upwind

CHM OOi



TABLE 4-2

VOCs DETECTED IN AIR SAMPLING - ROUND 2 (MAY 1994)

Sample ID

AR-A

AR-B

AR-C

AR-D

AR-E

AR-F
(AR-E-D)

AR-G

AR-H

Detected VOCs and concentrations

Dichlorodifluoromethane (1 ppb), 1,1,1-Trichloroethane
(0.4 ppb)

Acetone (7 ppb), 2-Butanone, (0.8 ppb), Toluene (0.7
ppb), Trichloroethene (0.2 ppb)

Acetone (5ppb), Benzene (0.8 ppb), 1,2,4-
Trimethylbenzene (0.1 ppb)

Benzene (0.4 ppb), Hexane (3 ppb), Methylene chloride
(6.0 ppb), Toluene (1 ppb), 1,1,1-Trichloroethane (0.7
ppb), C2C13F3 (0.4 ppb)

Acetone (7 ppb), 2-Butanone (1 ppb), Toluene (0.7
ppb), Xylenes, total (0.3 ppb)

Acetone (5 ppb), Benzene (0.7 ppb), 2-Butanone (0.9
ppb), Hexane (0.4 ppb), Tetrachloroethene (0.6 ppb),
Toluene (1 ppb), 1,1,1-Trichloroethane (0.4 ppb),
Trichloroethene (0.3 ppb), 1,2,4-Trimethylbenzene (0.2
ppb). Xylenes, total (0.6 ppb)

Acetone (10 ppb), 2-Butanone (1 ppb),
Dichlorodifluoromethane (1 ppb), Toluene (0.6 ppb),
C2C13F3 (0.2 ppb), Trichlorofluoromethane (2.0)

Acetone (9 ppb), Dichlorodifluoromethane (0.8 ppb),
Methanol (0.1 ppb), Toluene (0.6 ppb), 1,2,4-
Trichlorobenzene (0.1 ppb)

sample Locations

jpwind designated
-eceptor

perimeter

jerimeter

jerimeter

perimeter

iuplicate of
AR-E

downwind

downwind



Table 4-3 A
New Jersey Water Quality Standards (VOCs) for FW2-NT Waters

Contaminant

Chloromethane

Bromomethane

Vinyl Chloride

Chloroethane

Methylene Chloride

Acetone

Carbon Disulfide

1 , 1 -Dichloroethane

1 . 1 -Dichloroethane

Cis-1 ,2-Dichloroethene

Trans-1,2-
Dichloroethene

Chloroform

1 .2-Dichloroethane

2-Butanone

1,1,1 -Trichloroethane

Carbon Tetrachloride

Bromiodichloromethane

1 ,2-Dichloropropane

Cis-1, 3-
Dichloropropene

Trichloroethylene

Dibromochloromethane

NJAC 7:9B(I)

SWQC FW-2
waters (ug/1)

NA

NA

0.0830

NA

2.49

NA

NA

4.81

NA

NA

592

5.67

0.291

NA

127

0.363

0.266

NA

0.193

1.09

72.6

NJ SDWA MCLsa>

(ug/1)

NA

NA

2

NA

2

NA

NA

2

NA

10

10

*

2

NA

26

2
Hi

5

NA

1
*

Comparison Level
(ug/1)0'

—

—

0.0830

—

2

—

—

2
—

10

10

5.67

0.291

—

26

0.363

0.266

5

0.193

1

72.6

1 Of 2
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Table 4-3A
New Jersey Water Quality Standards (VOCs) for FW2-NT Waters

Contaminant

1 , 1 ,2-Trichloroethane

Benzene

trans-1,3-
Dichloropropene

Bromoform

4-Methyl-2-Pentanone

2-Hexanone

Tetrachloroethylene

1,1,2,2-
Tetrachloroethane

Toluene

Chlorobenzene

Ethylbenzene

Styrene

Total Xylenes

NJAC 7:9B(1)

SWQC FW-2
waters (ug/1)

13.5

0.15

0.193

4.30

NA

NA

0.388

1.72

7440

22

3,030

NA

NA

NJ SDWA MCLsa)

(ug/1)

5

1

NA

*

NA

NA

1

NA

1,000

4

700

100

44

Comparison Level
(ug/l)(3)

5

0.15

0.193

4.3

NA

NA

0.388

1.72

1,000

4

700

100

44

* NJSDWA MCL is 100 ug/1 as sum of these 4 compounds.
"' The most conservative value for FW-2NT surface water quality criteria is presented.
"' The most recent New Jersey drinking water standards are presented.
(3' The most stringent value from the SWQC and SDWA concentrations is presented as the

level used for comparison with the RI data.
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Table 4-3B
New Jersey Surface Water Quality Standards (SVOCs) for FW2-NT Waters

Contaminant

Phenol

Bis (2-chloroethyl) ether

2-ChJorophenol

1 ,3-Dichlorobenzene

1 ,4-Dichlorobenzene

1 ,2-Dichlorobenzene

2-Methylphenol

Bis (2-chloroisopropyl)
ether

4-Methylphenol

NONitroso-Di-N-
Propylamine

Hexachloroe thane

Nitrobenzine

Isophorone

2-Nitrophenol

2,4-Dimethylphenol

Bis (2-chloroethoxy)
methane

2,4-Dichlorophenol

1 ,2,4-Trichlorobenzene

Naphthalene

4-Chloroaniline

Hexachlorobutadiene

4-ChJoro-3-methyl phenol

2-Methyl naphthalene

NJAC 7:9B(1>

SWQC FW-2 waters
(ug/D

20,900

0.0311

122

2,620

343

2,520

NA

1,250

NA

NA

2.73

NA

552

NA

NA

NA

92.7

30.6

NA

NA

6.94

NA

NA

NJ SDWA MCLs™
(ug/1)

NA

NA

NA

600

75

600

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

8

NA

NA

NA

NA

NA

Comparison Level
(ug/l)0)

20,900

0.0311

122

600

75

600

—

1,250

—

—

2.73

—

552

—

—

—

92.7

8

—

—

6.94

—

—
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Table 4-3B
New Jersey Surface Water Quality Standards (SVOCs) for FW2-NT Waters

Contaminant

HexachJoro cycho
pentadiene

2,4,6-Trichlorophenol

2,4,5-Trichlorophenol

2-Chloronaphthalene

2-Nitroaniline

Dimethylphthalate

Acenaphthylene

2,6-Dinitrotoluene

3-Nitroaniline

Acenaphthene

2.4-DinitrophenoI

4-Nitrophenol

Dibenzofuran

2,4-Dinitrotoluene

Diethylphthalate

4-chlorophenyl-
phenylether

Fluorene

4-Nitroaniline

4,6-Dinitro-2-
methylphenol

N-Nitrosodiphenylamine

4-Bromophenyl-
phenylether

Hexachloro benzene

NJAC 7:9B(1>

SWQC FW-2 waters
(ug/D

245

2.14

2,580

NA

NA

313,000

320

NA

NA

NA

69.7

NA

NA

0.11

21,200

NA

1,340

NA

NA

4.95

NA

0.000748

NJ SDWA MCLsw

(ug/1)

50

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1

Comparison Level
(ug/1)0'

50

2.14

2,580

—

—

313,000

320

—

—

—

69.7

—

—

0.11

21,200

—

1,340

—

—

4.95

—

0.000748
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Table 4-3B
New Jersey Surface Water Quality Standards (SVOCs) for FW2-NT Waters

Contaminant

Pentachlorophenol

Phenanthrene

Anthracene

Carbazole

Di-n-Butylphthalate

Fluoranthene

Pyrene

Butylbenzylphthalate

3.3-Dichlorobenzidine

Benzo (a) anthracene

Chrysene

Bis (2-Ethylhexyl)
phthalate

Di-n-octylphthalate

Benzo (b) fluoranthene

Benzo (k) fluoranthene

Benzo (a) pyrene

Indeno (1.2,3-cd) pyrene

Dibenzo (a,h) anthracene

Benzo (g.h.i) perylene

NJAC 7:9B(1)

SWQC FW-2 waters
(ug/1)

0.282

NA

9570

NA

3,530

310

797

239

0.0386

NA

0.0028

1.76

NA

0.0028

0.0028

0.0028

0.0028

0.0028

NA

NJ SDWA MCLsro

(ug/D

1

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

6

NA

NA

NA

0.2

NA

NA

NA

Comparison Level
(ug/l)ro

0.282

—

9570

—

3,530

310

797

239

0.0386

—

0.0028

1.76

—

0.0028

0.0028

0.0028

0.0028

0.0028

—

*

(1)

(3)

NJSDWA MCL is 100 ug/1 as sum of these 4 compounds.
The most conservative value for FW-2NT surface water quality criteria is presented.
The most recent New Jersey drinking water standards are presented.
The most stringent value from the SWQC and SDWA concentrations is presented as the level used
for comparison with the RI data.
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Table 4-3C
New Jersey Surface Water Quality Standards (Pesticides/PCBs) For FW2-NT Waters

Contaminant

alpha-BHC

beta-BHC

delta-BHC

Total Lindane

Heptachlor

Aldvin

HeptachJor epoxide

Endosulfan I

Endosulfan n

Dieldrin

4.4-DDE

Total Endrin

4,4-DDD

Endosulfan Sulfate

4,4-DDT

Methoxychlor

endrin Ketone

Endrin Aldehyde

alpha-Chlordane

gamma-Chlordane

Toxaphene

Aroclor-1016

Aroclor-1221

NJAC 7:9B(I)

SWQC FW-2
waters (ug/1)

0.00391

0.137

NA

0.080

0.000208

0.000135

0.000103

0.056

0.056

0.000135

0.000588

0.0023

0.000832

0.93

0.000588

0.03

NA

0.76

0.000277

0.000277

0.000730

0.000244

0.000244

NJ SDWA MCLs0'
(ug/1)

NA

NA

NA

0.2

0.4

NA

0.2

NA

NA

NA

NA

2

NA

NA

NA

40

NA

NA

0.5

0.5

3

0.5

0.5

Comparison Level
(ug/l)0'

0.00391

0.137

—

0.080

0.000208

0.000135

0.000103

0.056

0.056

0.000135

0.000588

0.0023

0.000832

0.93

0.000588

0.03
—

0.76

0.000277

0.000277

0.000730

0.000244

0.000244
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Table 4-3C
New Jersey Surface Water Quality Standards (Pesticides/PCBs) For FW2-NT Waters

Contaminant

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor- 1 254

Aroc lor- 1260

NJAC 7:9B(1)

SWQC FW-2
waters (ug/1)

0.000244

0.000244

0.000244

0.000244

0.000244

NJ SDWA MCLsa)

(ug/1)

0.5

0.5

0.5

0.5

0.5

Comparison Level
(ug/1)0'

0.000244

0.000244

0.000244

0.000244

0.000244

( l l

(3 1

NJSDWA MCL is 100 ug/1 as sum of these 4 compounds.
The most conservative value for FW-2NT surface water quality criteria is presented.
The most recent New Jersey drinking water standards are presented.
The most stringent value from the SWQC and SDWA concentrations is presented as the
level used for comparison with the RI data.
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Table 4-3D
New Jersey Surface Water Quality Standards (Metals/Cyanide)

For FW2-NT Waters

Contaminant

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

NJAC 7:9B(1)

SWQC FW-2
waters (ug/1)

NA

12.2

0.017

2,000

NA

10

NA

160

NA

NA

NA

5

NA

100

0.144

516

NA

10

164

NA

1.70

NA

NJ SDWA MCLsa)

(ug/1)

50 to 200

6

50

2,000

4

5

NA

100

NA

1,300

300

15

NA

50

2

100

NA

50

100

50,000

2

NA

Comparison Level
(ug/1)0'

50 to 200

6

0.017

2,000

4

5

—

100

—

1,300

300

5
—

50

0.144

100

—

10

100

50,000

1.7

—
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Table 4-3D
New Jersey Surface Water Quality Standards (Metals/Cyanide)

For FW2-NT Waters

Contaminant

Zinc

Cyanide

NJAC 7:9B(1)

SWQC FW-2
waters (ug/1)

NA

5.2

NJ SDWA MCLsw

(ug/1)

5,000

200

Comparison Level
(ug/lf

5,000

5.2

*

(1)
(2)

(3)

NJSDWA MCL is 100 ug/1 as sum of these 4 compounds.
The most conservative value for FW-2NT surface water quality criteria is presented.
The most recent New Jersey drinking water standards are presented.
The most stringent value from the SWQC and SDWA concentrations is presented as the
level used for comparison with the RI data.

2 of 2
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TABLE 4-4

FRESHWATER SEDIMENT QUALITY CRITERIA
(Applicable Only if TOC >_ 0.2% or 2000ppm or 2000mg/kg)

Compound

Accnaphthene

Fluoranthene

Phenanthrene

Endrin

Dieldrin

Criteria
(ug/gTOC)

1 30 ug/gTOC

620 ug/gTOC

180 ug/gTOC

4.2 ug/gTOC

1 1 ug/gTOC

Sample SIMII-I

TOC Compound
(mR/kR) ( lIR'kR) / (UR/RTOCr

61,800 97/1.6

61,800 4100/66.3

61,800 2300/37.2

61,800 R

61.800 R

Sample SIM) 1-02

TIM' Compound
(lllR/kR) (UR/kR) / (UR/RTOC)

3 1 ,4(X) 4

31,400 880/28.0

31,400 440/14.0

31.400 R

31,400 R

SD-02-01

TOC Compound
(mR/kR) (UR/kR) / (Ug/gTOC)

36,200 U

36,200 400/11.0

36,200 210/5.8

36,200 U

36,200 3.6/0.10

SD-02-02

TOC Compound
(mg/kR) (UR/kR) / (UR/gTOC)

42,600 U

42,600 520/12.2

42,600 320/7.5

42,600 1.8/0.04

42,600 R

Compound

Acenaphthene

Fluoranthene

Phenanthrene

Endrin

Dieldrin

Criteria
(ug/gTOC)

130 ug/gTOC

620 ug/gTOC

180 ug/gTOC

4.2 ug/gTOC

1 1 ug/gTOC

Sample SD-OJ-OI

TOC Compound
(mR/kR) (UR/kR) / UR/gTOC)

86,700 U

86,700 380/4.4

86,700 180/2.1

86,700 U

86,700 U

Sample SD-03-01-I)

TOC Compound
(mR/kR) (UR/kR) / (ug/RTOC)

70,700 U

70,700 260/3.7

70,700 120/1.7

70,700 R

70,700 R

SD-03-02

TOC Compound
(mg/kR) (ug/kg) / (ug/gTOC)

100,000 U

100,000 220/2.2

100,000 120/1.2

100,000 U

100,000 U

SD-04-01

TOC Compound
(mg/kg) (ug/kg) / (ug/gT(X:)

38,700 U

38,700 U

38,700 U

38,700 U

38,700 U
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TABLE 4-4

FRESHWATER SEDIMENT QUALITY CRITERIA
(Applicable Only if TOC >i 0.2% or 2000ppm or 2000mg/kg)

Compound

Acenaphthene

Fluoranthene

Phenanthrene

Endrin

Dieldrin

Criteria
(ug/gTOC)

130ug/gTOC

620 ug/gTOC

180 ug/gTOC

4.2 ug/gTOC

1 1 ug/gTOC

Sample SIMM-02

T(K' Compound
<mg/kg) (iig/kR) /

(UR/gTOC)'

49,800 U

49,800 U

49,800 U

49,800 U

49,800 U

Sample SD-05-01

I'(K' Compound
IniR/kR) <uR/kg) / (ug/RTOC)

54,4m U

54,400 360/6.6

54,400 150/2.8

54,400 U

54,400 U

SD-05-02

I'OC Compound
(UlR/kR) (UR/kR) / (UR/RTOC)

54,200 U

54,200 540/10.0

54,200 170/3.1

54,200 U

54,200 U

SD-06-OI

TOC Compound
(ittR/kR) (uR/kR) / (UR/RTOC)

54,700 U

54,700 360/6.6

54,700 290/5.3

54,700 U

54,700 U

Compound

Acenaphthene

Fluoranthene

Phenanthrene

Endrin

Dieldrin

Criteria
(ug/gTOC)

130 ug/gTOC

620 ug/gTOC

180 ug/gTOC

4.2 ug/gTOC

1 1 ug/gTOC

Sample SD-06-02

TOC Compound
(mg/kR) (UR/kR) / (UR/RTOC)

30,700 U

30,700 25/0.8

30,700 U

30,700 U

30,700 U

Sample SI)- 10-01

HOC Compound
(mg/kR) (ug/kg) / UR/RTOC)

34,000 U

34,000 310/9.1

34,000 120/3.5

34,000 10/0.29

34,000 U

SD- 10-02

rOC Compound
(niR/kR) (ug/kg)/ (ug/gTOC)

35,100 U

35,100 270/7.7

35,100 110/3.1

35,100 R

35,100 U

SD-ll-01

TOC Compound
(ing/kg) (ug/kR) / (UR/RTW

27,600 U

27,600 290/10.5

27,600 150/5.4

27,600 U

27,600 U

2 of 3



TABLE 4-4

FRESHWATER SEDIMENT QUALITY CRITERIA
(Applicable Only if TOC >: 0.2% or 2000ppm or 2000mg/kg)

Compound

Acenaphthene

Fluoranthene

Phenanthrene

Endrin

Dieldrin

Criteria
(ug/gTOC)

130 ug/gTOC

620 ug/gTOC

180 ug/gTOC

4.2 ug/gTOC

11 ug/gTOC

Sample SI)- 11 -02

TOC Compound
(mg/kg) (ug/kg) /

(ug/gTOC)

49,800 U

49,800 100/2.0

49,800 130/2.6

49,800 U

49,800 U

Sample SI)- 12-01

TOC Compound
(mg/kg) (ug/kg) / (ug/gTOC)

16,300 U

16,300 83/5.1

16,300 34/2.1

16,300 R

16,300 R

SD- 12-02

TOC Compound
(mg/kg) (ug/kg) / (ug/gTOC)

4 1 ,400 U

41,400 91/2.2

41,400 38/0.9

41,400 U

41,400 U

Y u g C
kg soil

1
X me TOC

kg soil

x IQOOmg TOC = 1000 x Y
1 g TOC X

Y=compound of interest concentration in sediment
X=TOC concentration in sediment
U = compound concentration below detection limit
R = rejected data
TOC = Total Organic Carbon content

ug C Compound Concentration per gm TOC
gTOC

3 of 3



TABLE 4-5
COMPARISON OF PCB FIELD SCREENING RESULTS WITH

TCL PESTICIDES/PCBs ANALYTICAL RESULTS
FOR SURFACE BORING LOCATIONS

(Page 1 of 3)

Location j Sample
Depth

SB-01 00' - 2 0 '
SB-02"* | 0.0' - 20'
SB-03 00' - 2 0 '
SB-04 0.0' -20'
SB-04N 0.0' -2.0'
SB-05"' ' 0.0' - 20'
SB-06 O.O1 - 2.0'
SB-07 ' 0.0' -2.0'
SB-08 0.0' - 20'
SB-09 0.0' - 2.0'
SB-10 0.0' -2.0'
SB-11 00' - 2 0 '
SB-11E 00' - 2 0 '
SB- 12 00' - 2 0 '
SB-13 00' - 2 0 '
SB-14 00' - 2 0 '
SB-15 00' - 2 0 '
SB-15N 00' - 2 0 '
SB-16'" 00' - 2 0 '
SB-17 00' - 20 '
SB-17S 00' - 2 0 '
SB-18 00' - 2 0 '
SB-19 0 0 - 2 0 '
SB-20 0 0' - 2 0'
SB-21— 00' - 2 0 '
SB-22 0 0' - 2 0
SB-23 0 0 - 2 0 '
SB-24 0 0' - 2 0'
SB-25 0 0' - 2 0'
SB-26 0 0' - 2 0'
SB-27 0 0' - 2 O1

SB-28 00' -20
SB-29 0 0 - 2 0 '
SB-30 0 0' - 2 0'

PCB Field Screening*
<1 ppm 1 - 5 ppm >5 ppm

^
il

s

i i
^
v ;

•/

•/
•/

s

•/
s

s

s

•/

V

s

Total TCL Aroclors (PCBs)*
<1 ppm 1-5 ppm >5 ppm

••
• : i

^

S !

^ ;

•/

S

v'

^
^

• I

s \
s

' • I
•/

\
•/

\ <
V
s
J \
V
S \

V

< \
•/
•/
•/

S !

•/

Total TCL Pesticides/PCBs*
<1 ppm 1 - 5 ppm >5 ppm

••
/
•/
s

y'

^

V

•/

V

J

s

•/
V
V

s

•/
•/

J
J
V

•/
s
s
•/
s
J
•/
s

V



TABLE 4-5
COMPARISON OF PCB FIELD SCREENING RESULTS WITH

TCL PESTlCIDES/PCBs ANALYTICAL RESULTS
FOR SURFACE BORING LOCATIONS

(Page 2 of 3)

Location

SB-31
SB-32
SB-33
SB-34
SB-35
SB-35E
SB-35W
SB-36
SB-37
SB-37N
SB-37W
SB-38
SB-39
SB-40
SB-41
SB-41N
SB-42
SB-43
SB-43N
SB-43W
SB-44
SB-44N
SB-45
SB-45S
SB-46
SB-47
SB-48
SB-49
SB-50
SB-51
SB 51S
SB-52
SB52S
SB-53

Sample
Depth

00' -2.0'
0.0' - 2.0'
00 ' -20 '
00' - 2.0'
00' - 20'
00' - 2.0'
00' -2.0'
00' -2.0'
0.0' -2.0'
0.0' -2.0'
0.0' -2.0'
00 ' - 2 0 '
0 0' • 2 0'
0 0' - 2 0'
0 0' - 2 0'
0 0' - 2 0'
0 0 - 2 0 '
0 0' - 2 0'
0 0' - 2 0'
0 0' - 2 0'
0 0 - 2 0 '
0 0' - 2 0'
0 0 - 2 0 '
0 0' - 2 0'
0 0 - 2 0 '
0 0' - 2 0'
0 0' - 2 0'
0 0' - 2 0'
0 0' - 2 0'
0 0' - 2 0'
0 0 - 2 0 '
0 0' - 2 0'
0 0' - 2 0'
0 0' - 2 0'

PCB Field Screening*
<1 ppm 1-5 ppm >5 ppm

v'

j •/
s \
s

•/
•/ '
V

s
•f

•/
s
•/
s

s
s
s
V

J
'
s

s
s

s
s
s

s
s
•f
s

s
s

V
'

Total TCL Aroclors (PCBs)'
<1 ppm 1 - 5 ppm >5 ppm

^

i

^
; •/

v

i

^

•/ \

Total TCL Pesticides/PCBs*
<1 ppm 1-5 ppm >5 ppm

^

v
J

J

s

\
S

•

CHM O01 .3308



TABLE 4-5
COMPARISON OF PCB FIELD SCREENING RESULTS WITH

TCL PESTICIDESrt>CB» ANALYTICAL RESULTS
FOR SURFACE BORING LOCATIONS

(Page 3 of 3)

Location Sample
Depth

SB-54 00' -20 '
SB-55 1 0.0' -2.0'
SB-56 00' -2.0'
SB-57 00' - 2.0'
SB-58 : 00' - 2 0'
SB-59 I 00' - 20'
SB-60 00' - 20'
SB-61 i 0.0' -2.0'
SB-62 0.0' - 2 0'
SB-63 00' - 20'
SB-64 0 0' - 2 O1

SB-65 0.0' - 2 0'
SB-66 0 0' - 20'
SB-67 00' - 2 0 '
SB-68 00' -20 '
SB-69 00' - 2 0 '
SB-70 0.0' - 2 0 '
SB-71 i 0.0' - 20 '
SB-72 0.0' - 2 0 '
SB-73 00' - 2 0 '
SB-74 00' - 2 0 '
SB-75 0 0' - 2 0'
SB-76 0 0' - 3 0'
SB-77 0 0' - 2 0'
SB-78 0 0' - 2 0'
SB-79 0 0' - 2 0'
SB-80 0 0' - 2 0'
SB-81 00' - 2 0 '
SB-82 0 0' - 2 0'
SB-83 0 0' - 2 0'
SB-84 0 0' • 2 0'
SB-85 00' - 2 0 '
SB-86 00 ' - 20'
SB-87 0 0' - 2 0'

PCB Field Screening"
<1 ppm 1 - 5 ppm >5 ppm

V

s
j
s
s
s
j
v

j
s
j
v

•/
v

s
s
*
j
j

s
•/
s
s
s

V
s
s

•/
•/
s
*

J
J

s

Total TCL Aroclors (PCBs)'
<1 ppm 1 - 5 ppm >5 ppm

^ |

v \

s
s

j ^
s

s
v
s
*•

Total TCL Pestiades/PCBs'
<1 ppm 1 - 5 ppm >5 ppm

V*

^

s
V

s
V

•/
s
s
V

CUM



TABLE 4-6
COMPARISON OF PCB FIELD SCREENING RESULTS WITH

TCL PESTICIDES/PCB* ANALYTICAL RESULTS
FOR SUBSURFACE BORING LOCATIONS

(Page 1 of 3)

Location ; Sample
Depth

SB-01 40' -60 '
SB-02 ! 3.0' -50 '
SB-03 4 0' - 6 0'
SB-04 j 4.0' -6.0'
SB-04N 40' -6.0'
SB-05 ! 4.0' -5.0'
SB-06 2.0' - 3.5'
SB-07 40' - 50'
SB-OB 6.0' -8.0'
SB-09 20' -4.0'
SB-10 40' - 60 '
SB-11 '• 40' -60 '
SB-HE 20' - 3 0 '
SB-12 ! 20' - 4 0 '
SB-13 20' - 4 0 '
SB-14 : 40' -6.0'
SB-15 40 ' - 5 0 '
SB-15N 20' -30 '
SB-16 40' - 5 0 '
SB-17 20' -40 '
SB-17S 20' -3 5'
SB-18 40' - 6 0 '
SB-19 40' - 6 0 '
SB-20 , 3.0' - 5 0 '
SB-21 20' - 4 0 '
SB-22 4 0' - 5 0'
SB-23 4 0' - 5 0'
SB-24 2 0' - 3 0'
SB-25 4 0' - 5 5'
SB-26 40' - 6 0 '
SB-27 60' - 80 '

SB-28 6 0' - 7 5'
SB-29 20' - 4 0 '
SB-30 4 0' - 5 0'

PCB Field Screening*
<1 ppm ' 1 - 5 ppm >5 ppm

^

•/

i i
, j

^ ;

•S ' ;

•/

•* ' I

I : ,

S
\ i

/
!

^

•s ''

J
J

Total TCL Arodors (PCBs)'
<1 ppm 1-5 ppm >5 ppm

^ -
•/
•/

s '' '

~ ' '•
•/
s

s ' j
•/
s I
•/
•s

'< \
•s

\ •*
s

' '•' \
V
*/ '

^
^ i
V ,

•/ j
^
^
•/
s '

Total TCL Pesticides/PCBs'
<1 ppm 1 - 5 ppm >5 ppm

v'

V

s

s

"
J
•s

s
s
s
•f
•s
s
•/ '• •.
s

•s
i •/

s :
^
^ ',
•/
s
s
s
s
s
V

•s •

OOi 131O



TABLE 4-6
COMPARISON OF PCB FIELD SCREENING RESULTS WITH

TCL PESTICIDES/PCB* ANALYTICAL RESULTS
FOR SUBSURFACE BORING LOCATIONS

(Page 2 of 3)

Location Sample
Depth

SB-31 8.0' - 9.0'
SB-32 ] 4.0' -5.0'
SB-33 20' -40 '
SB-34 4.0' -6.0'
SB-35 40' - 6.0'
SB-35E 40' - 5 0 '
SB-35W 2 0' - 3.0'
SB-36 ; 40' -60 '
SB-37 20'-4.0'
SB-37N , 2.0' -3.0'
SB-37W 20' -4.0'
SB-38 60' - 70'
SB-39 4 0' - 5 0'
SB-40 40' - 60'
SB-41 40' - 6 0 '
SB-41N 20' - 3 0 '
SB-42 40' -5.0'
SB-43 4 0' - 5 0'
SB-43N 2 0' - 3 0'
SB-43W 2 0' - 3 0'
SB-44 2 0' - 4 0'
SB-44N 20' -30'
SB-45 2 0 - 4 0 '
SB-45S 20' -3 5'
SB-46 20' - 4 0 '
SB-47 4 0' - 5.0'
SB-48 4 0' - 50'
SB-49 2 0' - 4 0'
SB-50 20' - 3 0 '
SB-51 20' - 3 0 '
SB-51S 40' - 5 0 '
SB-52 40' - 5 0 '
SB-52S" 20' - 35'
SB-53 4 0' - 5 0'

PCB Field Screening-
<1 ppm i 1 - 5 ppm ! >5 ppm

i j
' i i
^
^ ! '
•/
•/ '••
•s
•/

•s
s

s

\ i '
•
•/ i ;
•/
•/
•/
•/ :
•/

• s
•/

• ; ^

•/

•/

s
S ; i

^

• '. I

V

S

•/

S

' : :

Total TCL Arodors (PCBs)*
<1 ppm 1-5 ppm >5 ppm

i

•/ ''
•/

•/ : .

S

; i

•S ; !

•/

S

\ !

s i
s

\

Total TCL Pesticides/RGBs'
<1 ppm 1 - 5 ppm >5 ppm

s
</

V

•/

s

•/
s

s

V

s

•/
I

* All three blank columns indicate no analysis was performed
" Duplicate samples were collected and analyzed for TCL Pesticides/PCBs



TABLE 4-6
COMPARISON OF PCB FIELD SCREENING RESULTS WITH

TCL PESTICIDES/PCBs ANALYTICAL RESULTS
FOR SUBSURFACE BORING LOCATIONS

(Page 3 of 3)

Location Sample
Depth

SB-54 40' - 50'
SB-55 ' 4.0' -6.0'
SB-56 40' - 6 0 '
SB-57 40' -6.0'
SB-58 4 0' - 6 0'
SB-59 4.0' -6.0'
SB-60 40' - 5 0 '
SB-61 ' 40' -6.0'
SB-62 40' -6.0'
SB-63 i 2.0' -4.0'
SB-64 40' - 6.0'
SB-65 ! 40' - 60'
SB-66 4 0' - 5 0'
SB-67 20' - 3 5'
SB-68 80' -100 '
SB-69 40' - 6 0 '
SB-70 4 0' - 5 0'
SB-71 ' 40' - 5 0 '
SB-72 40' -5 5'
SB-73 4 0' - 5 0'
SB-74 2 0 - 4 0 '
SB-75 4 0' - 5 0'
SB-76 4 0' - 6 0'
SB-77 4 0' - 5 0'
SB-78 2 0' - 4 0'
SB-79 20' - 4 0 '
SB-80 4 0' - 6 0'
SB-81 40 ' - 5 0 '
SB-82 40 ' - 50
SB-83" SO1 - 8 0 '
SB-84 7 0 - 8 0 '
SB-85 4 0' - 6 O1

SB-86 4 0 - 6 0
SB-87 4 0' - 6 0'

PCB Field Screening"
<1 ppm 1 - 5 ppm ; >5 ppm

•/

< i \
•/
s •
s
s ' I
s
•/
s
V \
•/
s ! !
•/
v
s
s .
s
s
s

</ \
s

: ^

V

s
s

•S ' ':

•/

V

s
•/
s
s
•/
s

Total TCL Aroclors (PCBs)*
<1 ppm 1 - 5 ppm >5 ppm

: i
i

i i

i

,/ :

v \
s
^

•/
s

s
•/

S :

•S

J

Total TCL Pesticides/PCBs'
<1 ppm 1 - 5 ppm >5 ppm

•

v'

s
j

s
s

s
s

/
^
^

' All three blank columns indicate no analysis was performed
" Duplicate samples were conected and analyzed for TCL Pesticides/PCBs
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TABLE 4-7
COMPARISON OF SURFACE SOILS ORGANICS RESULTS TO

N J CLEANUP CRITERIA
(ug/kg)

SAMPIF NAME
SAMP1F DEPTH

VolaWe CVaanlc Cornpoi/"u'J

CARBON TETRACHLOROE
TRICHLOROETHENE
TETRACHIOROETHENE
1 . 1 .2.2 TETRACHLOROe THANH
CHLOROBENZENE
XYLENES (TOTAL)

TOTAL OF All DETECTS IN TH

Ssm-Y-OlaOto Qtasac Conmumts

BIS (2 ETHYLHEXYL) PHTHALATE
TOTAL OF All DETECTS IN TH

•Mature*
ALDRIN
DIEIORIN
4. 4. DDE
TOXAPHENE
AROCIOR 1248
AROCIOR 1254
AROCIOR 1260

SOU j
CLEANUP ICt SB 04 01
CRITERIA

(NJAC 7 260)

1000
1000
1000
1000
1.000

10.000
S GROUP'

49000
l§ GROUP

00 20

92

22920

40
42

2000
too
490
490
490

TOTAL OF ALL DETECTS IN THIS GROUP

.....

540

953

Cl SB 09 01
00 20

..._
0

26

44

.- ..

160

Cl SB 1001
00 20

40.000
52.300

2420

58
64

1200
2.300
1,400
5:298

Cl SB 14 01
00 20

-

0

24

43

' "228

f1 SB 1501
00 20

-"15

0

440

11000
4.500
4 100

20,411

Cl SB 16-01
0 0 2 0

5000
32.000
7.000

3.300
56000

202.660

~ "• 5.530

110

3.400

3,709

Cl SB 1601 D
00 20

29

343

790
1.900
2.816

Cl SB 1701
0 0 - 2 0

236

52

140

3600
1.600

820
6,229

Cl -SB- 31-01
0 0 2 0

49

0

3.100
2.000
5.193

Cl SB 39-01
00 20

7

2iS

58

——
970

6.600
8.600

16533

C1-SB-43-01
0 0' - 2 0'

-
3.500

..._

110.000
508.500

63.000
99.700

13.000

2.100
3,900

43.000
-" "62:600

Cl SB 46-01
0 0 2 0

25.000

.._.

.. _
25.979

""3.070

130
.....

3.600

3.871

Cl SB-73-01
0 0' 2 0'

. —

. _
——
——
57

4.940

51

680
640
530

1,977

C1-SB-74-01
00' - 2.0'

.....
— ..

_ ..

——
125

_
701

130
57

——

6.100
1,500
3.200

11.114

C1-SB-75-01
0.0' - 2.0'

_--

_-..

0

" 6.950

8.300

4.600

310.000
47.000

170.000
539,900

I TOTAL OF All DETECIEDTCIORGANICS' I 186 i 3J68] 5.2421 670.6001 6.8741 54T8501

NOTES

--— Not Detected or below Soil Cleanup Criteria (Appendix S lor details)

1 Per NJAC 7 26D. (I) lolal organic contaminants (including total petroleum hydrocarbons) Shan not asceed 10 000 000 uo/kg.
(it) when total volatile organic contaminants are greater than or equal to 1 000.000 ug/hg. their cleanup standard shall be 1.000.000 ug/Kg. except as provided In (ill) below;
(til) when total volatile organic contaminants are above 100.000 ug/fcg but below 1.000.000 ug/kg their cleanup standard shatt be based on an evaluation of actual and potential Impacts to any subsurface structures.

O
O



TABLE 4-8
COMPARISON OF SUBSURFACE SOILS ORGANICS

RESULTS TO N.J. CLEANUP CRITERIA
(ug/kg)

SOIL
SAMPLE NAME CLEANUP C1 -SB-74-02
SAMPLE DEPTH CRITERIA 2.0' - 4.0'

(NJAC 7:26D)

Volatile Organic Compounds

CARBON TETRACHLORIDE
TRICHLOROETHENE
TETRACHLOROETHENE
1 ,1 ,2,2-TETRACHLOROETHANE
CHLOROBENZENE
XYLENES (TOTAL)

TOTAL OF ALL DETECTS IN THIS

Semi-Volatile Organic Compounds

BIS (2-ETHYLHEXYL) PHTHALATE
TOTAL OF ALL DETECTS IN THIS

Pesticides/PCBs

ALDRIN
DIELDRIN
4,4'-DDE
TOXAPHENE
AROCLOR 1248
AROCLOR 1254
AROCLOR 1260

TOTAL OF ALL DETECTS IN THIS

1,000 1,700
1 ,000
1,000 12,000
1,000
-i nnn • _

10,000 24,000
GROUP* 53,910

100,000
GROUP 1,809

50,000
50,000
50,000
50,000
50,000
50,000
50,000

GROUP 24,193

C1 -SB-76-02
4.0' -6.0'

18,000
2,600
9,000
8,300

40,000
115,850

24,950

——

——

6,076

I TOTAL OF ALL DETECTED TCL ORGANICS* 79,912 146,8761

NOTES:

—- Not Detected or below Soil Cleanup Criteria (Appendix S for details).

* Per NJAC 7:26D, (i) total organic contaminants (including total petroleum
hydrocarbons) shall not exceed 10,000,000 ug/kg; (ii) when total volatile
organic contaminants are greater than or equal to 1,000,000 ug/kg, their
cleanup standard shall be 1,000,000 ug/kg, except as provided in (iii) below;
(iii) when total volatile organic contaminants are above 100,000 ug/kg but
below 1,000,000 ug/kg, their cleanup standard shall be based on an
evaluation of actual and potential impacts to any subsurface structures.

CHM



TABLE 4-9 (Page 1 of 3 )
Selective Comparison of Onsite and Offsite Volatile Organic Compound Contamination in Groundwater

Well Name Number of VOCs
Detected in Well

Concentration of
Total VOCs (ug/l)

VOC (s) Detected
in Sampled Well
but Not in C-l

% of Total VOC
Contaminants
That Is PCE

Wells at the Chemsol Site

c-r
TW-7'

TW-72

TW-8'

TW-82

TW-91

TW-92

C-3'

C-41

DMW-I1

DMW-I2

DMW-21

DMW-22

DMW-31

DMW-32

DMW-41

DMW-42

18

6

8

10

12

5

2

1

10

8

14

4

6

II

7

3

5

530,190

13.520

9,076

87,865

21.973

74

104

110

4,015

2,316

3,673

16

31.95

1207

668

117

95.8

-

-

-

-

Dichloromethane

-

-

-

1,2-Dichloropropane

-

Dichloromethane
1 ,2-Dichloropropane

-

Dichloromethane
1 ,2-Dichlorobenzene

1,2-Dichloropropane

-

-

-

0.42

0.28

ND

0.57

ND

4.05

24.03

15.45

ND

0.10

0.41

ND

ND

1.38

ND

ND

ND



TABLE 4-9 (Page 2 of 3)
Selective Comparison of Onsite and Offsite Volatile Organic Compound Contamination in Groundwater

Well Name Number of VOCs
Detected in Well

Concentration of
Total VOCs fug/I)

VOC (s) Delected
in Sampled Well
but Not in C-l

% of Total VOC
Contaminants
That Is PCE

Wells between the Chemsol Site and the Nova-Ukraine Subdivision

TW-151

TW-15'

MW-1041

MW-1042

Parkway Plastics'

3

3

2

2

9

14

118

420

8,752

1494

-

-

Dichloromethane

-

Dichloromethane

57.14

68.64

52.38

99.41

44.11

Wells at the Nova-Ukraine Subdivision

5 Franklin4

9 Franklin4

10 Franklin4

15 Franklin4

27 Franklin'

27 Franklin*

6 St. Michael'

6 St. Michael'

lOSt. Michael'

1 1 St. Michael"

23 St. Michael'

28 St. Michael'

37 St. Michael'

6

1

3

2

ND

1

2

1

1

1

ND

ND

3

335.8

28

1429

41.7

-

2.6

4.7

0.6

0.8

16.2

-

-

35.5

1,1-Dichloroethane

-

-

-

-

Trichlorofluoromethane

-

-

-

-

-

-

Dibromochloromethanc

92.32

100

97.97

98.32

-

ND

85 II

ND

100

100

-

-

ND



TABLE 4-y (Page 3 of 3 )
Selective Comparison of Onsite and Offsite Volatile Organic Compound Contamination in Groundwater

Well Name

38 St. Michael

4613 New Brunswick*

4613 New Brunswick'

4615 New Brunswick'

4615 New Brunswick6

4615 New Brunswick'

7 Carpathia7

7 Carpathia'

17Franko7

22 Franko7

3 1 Franko7

32 Franko7

36 Franko7

39 Franko7

Number of VOCs
Detected in Well

1

3

1

ND

3

ND

1

1

ND

ND

ND

ND

1

ND

Concentration of
Total VOCs (ug/l)

3.5

1.93

1.4

-

1.1

-

4.6

5.0

-

-

-

-

3.7

-

VOC (s) Detected
in Sampled Well
but Not in C-l

-

-

-

-

-

-

-

-

-

-

-

-

Chloromethane

-

% of Total VOC
Contaminants
That Is PCE

ND

82.90

100

-

9.09

-

100

100

-

-

-

-

ND

-

Notes: ND- Compound or compounds not detected and no value may be given
(-) - Since compound(s) are ND, no value can be calculated
'- CDM Federal Programs Corporation Sampling Round I March/April, 1994
'- Handing Lawson Associates September 14,1990
3- Parkway Plastics Effluent Sampling February 23, 1990
4- Harding Lawson Associates January 11, 1990 as referenced in Chemsol RI/FS Work Plan June 1992
'- U.S. EPA February 6 & 7, 1991 as referenced in Chemsol RI/FS Work Plan June 1992
'- U.S. EPA November 17, 1992 Residential Well Sampling
7- MCDOH January 8-10 & 25, 1990 as referenced in Chemsol RI/FS Work Plan June 1992



TABLE 5-1
SORTED RETARDATION FACTORS FOR DISSOLVED

CHEMSOL SITE CONTAMINANTS IN THE SATURATED ZONE

TCL Organic Compound Rf Comparison to Flow Rate

Acetone
2-Butanone
Vinyl Chlonde
Chloroethane
4-Methyl-2-Pentanone
Methylene Chlonde
1 .2-Dichloroethane
Bis (2-Chloroethyl) Ether
2-Methylphenol
Phenol
1 .1-Dichloroethane
Isophorone
Chloroform
4-Methyl phenol
1 ,2-Dichloropropane
1 . 1 ,2-Tnchloroethane
Bis(2-Chloroisopropyl )Ether
1 . 1 -Dichloroethene
Diethylphthalate
Nitrobenzene
Benzene
1 . 1 .2.2-Tetrachloroethane
Xylenes (Total)
Trichloroethene
2-Hexanone
1 ,2-Dichloroethene - as
1.1.1 -Tri chloroethane
Toluene
1 .4-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,2-Dichloroethene - trans
1 .2-Dichlorobenzene
Butyl benzyl phthalate
Carbon Disulfide
Ethyl benzene
Tetrachloroethene
Chlorobenzene
2-Chlorophenol
Carbon Tetrachlonde
N-Nitrosodiphenylamine
2.4-Dichlorophenol
Naphthalene
Di-N-Butylphthalate
Toxaphene
Hexachloroethane
Endosullan II
2-Methyl naphthalene
Endnn. Total
1 .2 4-Tnchlorobenzene
Dieldrin
Anthracene
Heptachlor Epoxide
Fluoranthene
4.4-DDD
Pyrene
Methoxychlor
Aldrin
Bis (2-Ethythexyl) Phthalate
44-DDT
Chrysene
Benzo(a)pyrene
Aroclor 1254
Aroclor 1248
Benzo(b)fluoranthene
4.4'-DDE
Benzo(a)anthracene
Aroclor 1260
Benzo(k)fluoranthene
Di-N-Octylphthalate

1.0E+00
1.1E+00
1.1E+00
1.2E+00
1.3E+00
1 .4E+00
1 7E+00
1 7E+00
2.1E+00
24E+00
2.5E+00
2.6E+00
3.2E+00
3.5E+00
3 6E»00
3.8E+00
4.1E+00
4.3E+00
4.5E+00
5.5E+00
6.0E+00
7.0E+00
7.5E+00
7.5E+00
7.5E+00
8.0E+00
8.5E+00
8.5E+00
9.0E+00
9.5E+00

OE+01
1E+01
2E+01
3E+01
4E»01
4E+01

1.8E+01
1.9E+01
2.3E*01
3.0E+01
4.5E+01
6.6E+01
7 1E*01
76E+01
1 1E+02
1.2E+02
3.7E+02
4 2E+02
4.8E+02
6.5E+02
9.5E+02
1 1E+03
2 1E*03
2.2E+03
2.4E+03
4 OE*03
4 8E»03
5.0E*03
1.2E+04
1 3E*04
20E+04
2.1E+04
2.2E+04
2.8E+04
5.0E+04
7.0E+04
1.3E+05
2.2E+05
4.9E+07

0.01
0.03
0.05
0.06
0.12
0.16
0.23
0.23
0.32
0.37
0.40
0.41
0.51
0.54
0.55
0.58
0.61
0.63
0.65
0.74
078
0.85
0.88
0.88
0.88
0.90
0.93
0.93
0.95
0.98
1.00
1.02
1.06
1.11
1.15
1.15
1.24
1.28
1.36
1.48
1.65
1.82
1.85
1.88
2.05
206
257
2.62
2.68
2.81
298
302
332
3.34
3.37
360
3.68
3.70
4.08
4.10
4.30
4.31
4.34
444
470
4.85
5.11
5.34
7.69

A

Flow rate same order of
magnitude as water

T
A

Flow rate one order of
magnitude slower than water

T
A

Flow rate two orders of
magnitude slower than water

T
A

Flow rate three orders of
magnitude slower than water

T
A

Flow rate four or more orders of
magnitude slower than water

T

CHM



TABLE 5-1 (Contd.)
SORTED RETARDATION FACTORS FOR DISSOLVED

CHEMSOL SITE CONTAMINANTS IN THE SATURATED ZONE

TAL Inorganic Analyte Rf '09™ Comparison to Flow Rate

Selenium
Banum
Chromium (+6)
Arsenic (+3)
Nickel
Thallium
Mercury
Cadmium
Zinc
Copper
Beryllium

1.5E+02
25E+02
7.5E+02
1.5E+03
4.0E+03
44E+03
90E+03
80E+04
3.2E+05
1 .3E+06
5.0E+06

2.16 Flow rate two orders A
2.40 of magnitude slower
2.88 than water T
3.18
3.60 Flow rate three orders
3.64 of magnitude slower
3 95 than water
4.90 4
5.50 Flow rate four or more
6.10 orders of magnitude
6.70 slower than water T

A

T



TABLE 5-2
FATE AND TRANSPORT PROPERTIES FOR CHEMSOL SITE CONTAMINANTS

Specific
CONTAMINANT Molec Density

Weight @20-25 C
(g/mote)

TCL Pettioaei/PCBj

Aldnn
Heplachkx Epoxide
Endosullan II
Dieldnn
4 4 -ODE
4 4-ODD
4 4-DDT
Metrtoxycnlor
Endnn Total
Toxapnene
Aroctor 1248
Aroclor 1 254
Arocfor 1260

TCL Volatile Organic!

Vinyl Chloride
Chloroethane
Methyiene CNoode
Acetone
Carbon Disu'tide
1 l-Dicnloroetnene
1 1-D'Chioroethane
1 2-Oichloroetnene - as
1 2-Oicnloroernene • Irans
Chloroform
1 2-Dichtoroemane
2-Butanone
1 1 1-TncnKxoethane
CarDon T etrachioride
1 2-Dicnioropropane
Tnchloroetfiene
1 1 2-TrichiorDetnane
Benzene
4-Merhvi-2-Penlanor»e
?-Me«anone
T etracrtoroetnene
i 1 2 2-Tetracruoroemane
Toluene
Chioroberuene
Erhv'benjene
Xv'enes '.Tola'

TCL Semi-Volatile Organic! - 1

Pnenoi
Bis .'2-Chtoroetnyl1 Ether
/ ChioropnenO'
1 %-Dicmoroberuene
i 4 Dicnioroberuene
i 2-D'cmorooeru:ene
2 Methyipnenoi
Bis,2 CNoroi&ooropYllEmei
4-MeihyiDnenoi
He «acrMoroernane
Nitrotjeruerw
isopnorone
2 4 Dicmoropnenoi
' 1 4 T nchioroberuene
Nafhtnatene
2-MetrMnacrima»ene

TCL Senn-VoUtiM Orpines - 2

Dielhyipnmalate
0' N BuTvtpnthalatr-
bis (2-EtnvlneiY'i Pntnaiate
n.-N Ocryiphrnaiale
N - N it r osooipnenvtamme
Anthracene
Fluor anthene
Pyrene
Butvtoeruylpntnaiaie
Bea/oiaiantrvacene
Cnrvsene
Ben/ of b itiuorantnene
Ben* oik tfluoranmene
Beruolaipvrene

TAL Inorganics

Aluminum
Anlimonv
Arsenic C3
Banurr
Bervlliurr.
CaOrmurn
CalDum
Chromium 1-6)
Cobail
Copper
Iron
Lead
Magnesium
Manganese
Me'curv
NICK el
Potassium
Selenium

365
389
407
381
319
320
354
346
381
414
288
327
370

63
65
85
sa
76
97
99
97
97

119
99
72

133
154
113
131
133

78
100
100
166
168
92

113
106
106

94
143
129
147
147
147
108
171
108
237
123
138
163
181
128

" 142

222
278
391
391
198
Ire
70."
202
312
228
228
252
252
252

11
122
Jt

137
G

112
40
52
59
64
56

207
24
55

201
59
39
79

1 70

1 75
1 75

48
56
41
65
56
41
51
57

091
090
1 33
079
1 26
1 22
1 18
1 2'
1 27
146
1 24
08 '
1 34
1 59
1 56
1 46
1 44
OB8
080
08'
162
1 60
08'
1 11
088
088

1 06
1 22
1 2*
1 25
1 25
1 30
1 03
1 10
1 02
209
1 20
09:
1 38
1 45
1 U
1 01

1 1*
1 Ot
09%
09<.

1 ?E
1 ?'•
1 7'
1 12
1 2'
12'

1 35

2 7 0
668
4 70
350
1 82
865
1 55
7 10
890
892
703

1134
1 74
720

1355
890
086
426

Water
Solubility

@20-25C
(mo/I)'

1 8E-01
3.5E-01
28E-01
20E-01
4 OE-02
10E-01
50E-03
45E-02
26E-01
50E-OI
54E-02
1 2E-02
1 4E-02

2 7E-03
57E-03
20E-04
10E-06
29E-03
23E-03
55E-03
35E*03
63E*03
82E-03
8SE*03
27E-05

5E-03
6E-02
76-03
IE-03
56-03
86-03

1 7E-04
16E-04
15E*02
296-03
S4E-02
4 7E-02
156*02
20E-02

93E-04
10E-04
28E-04
126*02
79E-01
10£*02
25E-04
1 7E*03
23E-04
506*01
19E-03
12E>04
46E-03
30E.01
32E-01
25E.01

9 OE-02
4 OE-02
34E-01

30E-OC
35E-01
4 5E -0."
2 IE-01
1 3E-01

2 7E«00
90E-03
1 BE -03
14E.02
55E04
1 2E-03

insoluble
insoluble
insoluble

D«composes
insoluble
insoluble

Decomposes
insoluble
insoluble
mcoluble
Insoluble
insoluble
insoluble

Decomposes
insoluble
insoluble

Decomposes
lnsolub«

Vapor Henrys Law
Pressure Constant
g2O25C @20-25C
[mm HG) (atnvm '3/mol)

60E-06
306-04
10E-05
18E-07
65E-06
19E-06
19E-07
14E-06
70E-07
40E-01
49E-04
7 7E-05
40E-05

27E-03
10E-03
36E-02
27E-02
3 6E -02
6 OE-02
'8E-02
2 IE-02
32E-02
1 5E -02
64E-01
7 BE -01
1 2E-02
90E-01
42E-01
58E-01
30E-01
95E-01
1 SE-01
1 2E-01
18E«01
50E-00
2BE-01
1 2E-01
70E«01
10E-01

34E-01
7 1E-01
1 4E-00
1 9E-00
1 2E-OC
l 5E-00
24E-01
85E-01
4 OE-02
40E-01
1 5E-01
3BE-01
89E-02
29E-01
82E-02

35E-03
10E-03
34E-07
14S-04
1 OE-Oi
2 Of -04
50E-06
69E-07
86E-06
1 1E-07
63E^»
50E-07
96E 11
56E-09

i OE-00
OOE-OC

OOE-00
ooe-oo

OOE-00

OOE-OC

OOE-00

20E-03
OOE-00

OOE-00

16E-05
44E-04
19E-05
46E-07
6 8E-05
806-06
5 1E-04
16E-05
50E-07
63E-02
35E-03
27E-03
1 7E-04

82E-02
85E-03
20E-03
2 IE-05
1 2E-02
34E-02
4 3E-03
76E«i
66E-O3
29E-03
9 BE -04
47E-05
14E^2
24E-02
23E-03
91E-03
12E-03
56E-03
1 5E-05
1 8E-03
26E-02
3 BE -04
64E-03
37E-03
64E-03
70E-03

45E-07
1 3E-O6
56E-07
36E-03
29E-03
1 9E-03
1 2E-06
1 1E-O4
79E-0'
25E 03
25E-05
5BE-06
32E-O6
23E-03
48E 04

B5E-07
63E-06

1E-05
4E-12
3E-08
OE-03
7E-02
1E-05
3E-08

80E-06
1 1E-06
12E-05
39E-05
16E-06

Koc iogKo»

(cc/gm)

96E-CM
21E«04
23E«03
13€»04
10E«06
44E-04
24E-05
79£«04
83E«03
15£»03
44E«05
41E«05
26E-06

25E»00
32E*00
BBE-00
37E-01
24E-02
65E-01
30E-01
146-02
1B6«02
44E»Ol
14E-01
1 2E-00
156*02
4 4E»02
5 IE-01
1 3E-02
56E-01
10E-02
62E-00
1 3E-02
2 6E-02
1 2E-02
15E-02
3 36-02
26E-02
1 36-02

276-01
14E-01
36E-02
1 7E-02
1 6E-02
19E-02
22E-01
62E-01
49E-01
2 2E-03
89E-01
31E-C1
B7E-02
96E-03
1 3E-03
74E-03

69E-01
14E-03
10E-05
9 BE »08
586-02
1 9E-04
42E-04
47E-04
2 IE-02
14E-06
256-05
55E-05
44E-06
40E-05

53
54
36
4 3
58
51
62
51
4 6
33
61
65
69

06
1 4
1 3

-02
2 2
2 1
1 B
19
2 1
2 0
15
03
2 5
2 B
23
2 5
2 2
2 1
1 1
1 4
2.6
2 6
2 7
2 B
3 2
3 2

1 5
1 6
2:
3 •_•
3(-
34
1 9
26
1 7
36
19
1 7
3 2
4 0
3 4
39

2 5
46
5 1
92
31
4 5
5 2
4 9
48
59
56
66
69
60

Kd

(cc/gml

96E-01
2.16*01
236*00
1 3E»01
1 OE«03
44E*01
24E-02
79E-01
83E«00
1 5E«00
44E*02
4 1E«02
26E-03

2 5E-03
326-03
88E-03
37E-04
24E-01
656-02
30E-02
14E-01
1 8E-01
446-02
14E-02
1 2E-03
15E-01
44E-01
5 IE-02
1 3E-01
566-02
10E-01
62E-03
1 36-01
266-01
12E-01
1 5E-O1
3 3E-01
266-01
1 36-01

2 76-02
14E-02
36E-01
1 76-01
16E-01
19E-01
22E-02
62E-02
49E-02
226*00
896-02
31E-O2
B7E-01
96E*00
1 36*00
74E-00

69E-02
14E*00
10E.02
986*05
58E-01
196*01
426*01
4 76*01
21E-01
1 46*03
256*02
55£*02
44E*03
406*02

30E-01
506*00
10E*05
16E*03

156*01

25E*04

1 66*02
7.96*01

29E*00

Rl

4 BE*03
1 16*03
1 2E*02
65E*02
50E-04
226*03
12E*04
40E*03
42E*02
766*01
22E-04
2 1E-04
1 36-05

1 1E-00
12E*00
14E-00
1 OE-00
1 3E-01
43E-00
25E-00
8 OE-00
10E-01
32E-00
17E-00
1 1E-00
856-00
23E-01
36E-00
75E-00
386*00
60E»00
13E*00
75E-00
146*01
70E-00
85E*00
18E*01
1 4E«01
75E*00

246*00
1 76*00
1 9E-01
95E*00
906*00
1 16*01
2 16*00
4 16*00
35E*00
1 1E*02
55E*00
26E»00
45E*01
48E-02
66E-01
37E-02

456-00
7 1E-01
50E*03
496-07
306*01
956*02
216-03
246*03
1 2E*01
706*04
136*04
28E*04
22E*05
206*04

1 56*03
256*02
50€*06
BOE*04

7 56*02

136*06

90E*03
406*03

1 56*02

Adsorption Voialilnatior
Irom Water

High
High
H«Jh
High
High
High
High
High
High

Moderate
High
High
High

Lo*
LOW
LOVB

Low
LO*
LOW
LOW

Low
LOW
LOW

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
LOW
Low
Low

Low
Low
Low
Low
Low
Low
Low
LOW
Low
High
Low
Low

Moderate
High

Moderate
High

Low
Moderate

High
High

Moderate
High
High
High
Low
High
High
High
High
High

High
High
High
High

High

High

High
High

High

Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate

High
Higr-
High

MooeralP

High
High
High

Moderate
Higr-
Hiqn
Hiqr
High
High
High

Moderate
Moderate

High
High
High
High
High
High

Moderate
H^n
High

Moderate
High
High
High
High

Moderate
Moderate
Moderate

High
High
High

Moderate
Moderate
Moderate

High
Moderate
Moderate
Moderate

High
Moderate

Moderate
Moderate
Moderate

Low
Low

Moderate
High

Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate

MooiliK

Low
Low

Moderate
Moderate

Low
LOW
Low
LOW

Moderate
Moderate

LOW

Low
LOW

High
High
High
High

Moderate
Htgn
Hipn
High

Moderate
Hign
High
Hiqn
Higr-

Mooerate
High
High
High
High
High
High

Moderate
High
High

Moderate
Moderate

High

High
High

Moderate
High
High

Moderate
High
H-gn
High

Moderate
High
High

Moderate
Moderate
Moderate
Moderate

High
Moderate

Low
LOW

Moderate
Moderate

LOW
LOW

Moderate
LOW

LOw
LOW

Low
LOW

LOW

Moderate
LOW

LOW

Moderate

Low

LOw
LOW

Moderate



Silver 108 1050 Insoluble OOE.OC
Sodium 23 097 Decomposes
Tnal"u'T' ** "85 insoluble OOE-rjo 87E.01 44E-03 nor,
Vanadium 51 596 Insoluble
2inc 65 714 InsoluO* OOE-00 63E.03 3 2E»05 Hqh

CUM



TABLE 5-3

RELATIVE MOBILITIES OF INORGANIC CONTAMINANTS

HIGH

Antimony

Calcium

Magnesium

Potassium

Selenium

Sodium

Vanadium

MEDIUM

Aluminum

Arsenic

Barium

Cadmium

Iron

Manganese

Silver

Thallium

Beryllium

LOW

Cobalt

Copper

Lead

Mercury

Nickel

Zinc



&M6
DSUMM SSLOTIA.XLS

TABLi. « .

CHEMSOL, INC SITE
SUMMARY OF CHEMICALS IN SURFACE SOIL

LOT 1A

CONCENTRATION (ug/Vg)

CHEMICALS

Mettytene Chloride
Trichloroelhene
Styrene

Di-n-bulylphlhalate
Fluoranthene
Pyrene
Chrysene

PESTICIDES/PCBa
Dieldrin
Aroclor 1254
Aroclor 1260

INORGANICS (mp/ty)
Aluminum
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

Frequency ol
Detection

1/13
1/13
1/13

3/13
1/13
1/13
1/13

1/13
2/13
1/13

13/13
8/12
13/13
13/13
13/13
13/13
13/13
10/10
13/13
11/11
13/13
13/13
2/13
13/13
13/13
6/13
13/13
13/13
10/10 .

Range of Detected Concentrations Location ol Range ol Non-Dated Concentrations
Minimum

200 J
300 J
400 J

330 J
280 J
31 0 J
190 J

17 0
240 J
230 J

6.220
090BJ
25 OB
0 25 B
171 B
8 50

220B
560BJ
8.510
7.40

1.080 B
3040
065

5 708
94 8 B
190B
115B
158
17.1

Maximum

200 J
300 J
4.00 J

150 J
280 J
31 0 J
190 J

17 0
300 J
230 J

15.150
380 J
120

1 20 B
1.290
267 J
135
458

33.200
333 J
6.620
500
3 30

2935
3,270
145

250 B
54 3
73 8

Maximum

Cl -SB 25 01
Cl SB 81 01
Cl SB 18 01

C1-SB5901
Cl SB 1801
Cl SB 1801
Cl SB-18-01

Cl SB 20-01
Cl -SB 59 01
C1-SB- 22-01

C1-SB21-01-AV
Cl SB- 19-01

C1-SB-21-01-AV
Cl -SB-21 -01-AV
C1-SB-21 01-AV
C1-SB-21-01-AV
Cl -SB-21 -01-AV

Cl SB 1901
Cl SB 24 01
Cl SB 22 01

C1-SB-21-01-AV
Cl SB21-01-AV

Cl -SB-26-01
C1-SB-21-01-AV

C1-SB-59-01
C1-SB-20-01

C1-SB-21-01-AV
Cl SB 1801

C1 -SB-21 -01-AV

Minimum

120 U
12 OU
12.0 U

390 U
390 U
390 U
390 U

390U
39 OU
39 OU

-
0.72 U

-
-

-
-
-
-
.
-
-

012U

-
1.70 U

-

Maximum

140 UJ
140 UJ
12.0U

420 U
410 U
410 U
410 U

4 30 U
43 OU
43.0 U

-
1.00 UJ

I-
-
.
.
.
-
.
.
-
-

020 U
-
.

1.60 U
-
.
-

Sample Group;
Cl SB-18-01. C1 SB-1901, C1-SB-20-01,
C1 SB-28-01. C1-SB-59-01, C1-SB-81-01.

\
C1 SB21 01 AV, C1-SB2201. Cl SB 23-01. Cl SB-24-01. C1-SB25-01, Cl S&26 01. C1-S&27 01.

Pagel



06AO96
DSUMMSSIOT1BXLS

TABU ^«.

CHEMSOL. INC SITE
SUMMARY OF CHEMICALS IN SURFACE SOIL

LOT IB

CONCENTRATION (ug/Kg)

CHEMICALS

Meihylene CMorkta
Acetone
,1-Dlchloroethene
.1-Dichloroelhane
.2-Dtentoroeihene (Total)
,2-Dichtoroelhane
,1,1-Trichlofoelhane

Carbon Tetrachtoride
Trichtoroelhene
1.1.2 Trichtoroethane
Benzene
Tetrach tor oe Ihene
1 . 1 ,2.2-Teti achloroelhane
Toluene
Chlorobenzene
Elhylbenzene
Xytenes (Total)

1 .2-Dichlorobenzene
2 Melhylphenol
1 .2.4-Trichlorobenzene
Naphthalene
2-Melhylnaphihalene
Dimethylphlhalale
Dielhytphlhalale
Phenanlhrene
Anthracene
Di n-bulylphlhalale
Fluor an Ihene
Pyrene

Frequency ol
Detection

1/25
2/25
2/25
2/25
5/25
3/25
4/25
2/25
10/25
2/25
2/25
8/25
4/25
8/25
4/25
3/25
8/25

3/25
1/25
2/25
5/25
6/25
1/25
1/25
2/25
3/25
8/25
5/25
6/25

Range ol Detect*
Minimum

1 00 J
500 J
200 J
400 J
700 J
400 J
200 J
400 J
300 J
400 J
200 J
400 J
150 J
200 J
200 J
2.900
1 00 J

200 J
260 J
420 J
290 J
180 J
180 J
260 J
24 OJ
240 J
190 J
190 J
170 J

id Concentrations
Maximum

1 00 J
600 J
300 J
21 0 J
960 J
330 J

15.000 J
5.000 J

32.000 J
800 J
200 J
7.000 J

110
380.000
3.300 J
15.000 J
110.000

1.600 J
260 J
440 J
18.000
9.500 J
180 J
260 J
230 J
440

3.300 J
200 J
130 J

Location ol
Maximum

SS 3
C1 -SB-82 01

C1 SB 16 01-AV
C1-SB-4641

Cl SB 16 01-AV
C1 -SB 46-01

Cl SB 16 01 AV
Cl SB 1601 AV
Cl SB 16 01 AV

C1 SB 46 01
Ct SB 38-01

C1 SB 1601 AV
C1 -SB 17-01
C1-SB-43-01

Cl SB 1601-AV
C1-SB-43-01
C1-SB-43-01

Cl -SB-46-01
Cl SB 1601 AV

C1-SB4601
Cl -SB-43-01
Cl -SB-43-01
C1-SB 73-01
Cl -SB-46-01
Cl -SB-73-01
C1-SB-74-01

C1-SB-16 01-AV
SS4

Cl -SB-73-01

Range ol Non-Del
Minimum

11 OU
11 OU
11 OU
11 OU
11 OU
110U
11 OU
110U
110U
11 OU
110U
11 OU
11 OU
11 OU
110U
11 OU
11 OU

370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U

act Concentrations
Maximum

27.000 U
27.000 UJ
27.000 U
27.000 U
27.000 U
27.000 U
27.000 U
27.000 U
1.4OO U

27.000 U
27.000 U
27.000 U
27.000 U

14 OU
27.000 U
600UJ
60.0 UJ

78.000 UJ
78.000 UJ
78.000 UJ
78.000 UJ
78.000 UJ
78.000 UJ
78.000 UJ
78.000 UJ
78,000 UJ
78,000 UJ
78.000 UJ
78,000 UJ

Sample Group:
C1-SB-09-01. C1-SB-10-01,
C1-SB-3901. Cl SB-4301,
Cl-SB-82 01, Cl -SB 83-01.

C1-SB-11-01. C1-SB-12 01. C1-SB-13 01, C1-SB-14 01, C1-SB-154M, C1 SB-16O1 AV. C1 SB-17-01. C1-SB-38-01,
C1-SB-46-01. C1-SB-51-01. C1-SB-69-01. C1-SB 71A. C1-SB-73X)1. C1-SB-7401. C1-SB-75-01. Cl-SB-76-01,
C1-SB-84-01. SS 3. SS 4
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TABLE fr2 (Conrd)

CHEMSOL. INC SHE
SUMMAP ' Of CHEMICALS IN SURFACE SOIL

LOT IB

CONCENTRATION (uoyhg)

CHEMICALS
SVOCi (Confd)
Bulylbenzylphthalale
Benzo(a}anihracene
Chrysene
Bis(2 ethyttwxyl)phlhalal«
Dt n oclylphtialate
Benio(b)lluoranlh«ne
Benzo(k)nuoranth*n«
Benzo(a)pyrene
PESTICIDES/PCBa
dellaBHC
Lindane (Total)
Heplachkx
AMon
Endosullan 1
OeMrm
4.4' DDE
Endnn (Tolal)
Endosullan II
4.4' ODD
Endosullan SuHaie
4.4' DOT
Endrin Kelone
Endrin Aldehyde
alpha Chlordane
gamma-Chbrdane
Toxaphene
Arockx 1248
Afockx 1254
Aroclor 1260

Frequency ol
Detection

1/25
1/25
1/25
2/25
7/25
1/25
1/25
1/25

2/22
1/25
1/24
16/22
2/25
14/22
17/24
3/23
2/24
4/19
1/24
8/22
1/25
4/19
7/21
6/21
1/25

15/25
17/24
20/25

Range ol Delecled Concenlralions
Minimum Maximum

3.600 J
200 J
350 J

28.000
190 J
300 J
240 J
230 J

055 J
0 14 J

007 JP
027 J
420 J

075 JP
074 J
250 J
330 J

029 JP
223 JN
140 JP
200 J
270 J
160 JN
0 54 JP
3.400 J
55 OJ
330 J
290 J

3.600 J
200 J
350 J

63.000
7.400 J
300 J
240 J
230 J

620 JN
0 14 J

007 JP
8.300 D
920 J

13.000 D
4.600 JND

130J
9 50

480 JN
223 JN
120 JND
200 J
110 J
130 J

23 0 JN
3.400 J

310.000 D
47.000 J

170.000 D

Location ol
Maximum

Cl SB 7301
C1 SB 82-01
C1 -SB 82 01
Cl SB 4341
Cl SB 4341
Cl SB 82 01
Cl SB 82-01
Cl -SB-82-01

Cl SB 1041
SS 4
SS3

Cl SB 75-01
Cl SB 3941
Cl SB 4341
Cl SB 7501
Cl SB 43 01
Cl SB 11-01

Cl SB 16 01 AV
Cl SB-16-01 AV

Cl SB-1041
Cl -SB-4341

Cl SB 1601 AV
Cl SB-4341
Cl SB-39-01

Cl SB 1601 AV
Cl SB-7541
Cl SB-7541
C1-SB-75-01

Range ol Non Detect Concentrations
Minimum

370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U

80 U
SOU
90 U
90 U
BOD

3 70 U
370U
360U
3 60 U
370U
360U
370U
360U
360U
180U
190U
180 U
36 OU
36 OU

364 UP

Maximum

78.000 UJ
78.000 UJ
78,000 UJ

280.000 UJ
78.000 UJ
78.000 UJ
78.000 UJ
78.000 UJ

100 U
100 U
100U
100 U
100 U

46 OU
8 SOU
46 OU
200 U
46 OU
200 U
200 U
46 OU
200 U
24 OU
100 U

10.000 U
400 U
190 U
190 U

Sample Group:
C1-SB49-01. C1-SB-1041.
C1-SB 39-01. C1-SB-43-01,
Cl SB-8241, C1 SB-8341.

Cl SB-11 01, C1-SB-12 01. C1-SB-13-01. Cl SB-14 01, C1-SB-1541. C1 SB-1641-AV, C1-SB-1741. 01-88-3841.
C1-SB-46-01. C1-SB 5141. C1-SB-6941, C1-SB-71A, Cl SB-7341. C1-SB-74 01. C1-SB-7541, C1-SB-7641.
C1-SB-84 01. SS 3. SS 4
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6^ ,. ..ltd)TABLE
CHEMSOL. INC SITE

SUMMARY OF CHEMICALS IN SURFACE SOIL

LOT IB

CONCENTRATION (mg/Vg)

CHEMICALS

HORGANICS
Aluminum
Antimony
Af sonic
Barium
Beryllium
Cadmium
CaWum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc

Frequency of
Detection

25/25
2/25
24/25
25/25
24/25
11/25
25/25
25/25
25/25
25/25
25/25
24/24
25/25
25/25
18/25
25/25
25/25
2/25
25/25
3/25

24/25
25/25

Range ol Detected Concenkalions
Minimum

6,460
26 4

092 B
322B
033 B
100 BJ
643 B
11 0

2 70 B
590 BJ
10.000
7 10 J

1.130 B
102
0 13

640 B
313 B
290

556 B
058 B
18 5
263

Maximum

48.400
297 J
800
398
320
300

29.300
430
562
244

95.000
1.920 J
10.500
1.840
7 70
593
3.370
120

5068
1 90S
230 J
417

Location ol
Maximum

C1 SB 69 01
C1 SB 38-01
C1 SB 1001
C1 SB 3901
Cl SB 69 01
Cl SB 3801
C1 SB 8301
Cl SB 10-01
Cl -SB-69-01
Cl SB 4601
Cl SB 69 01
Cl SB 10-01
Cl SB 5141
Cl -SB-69-01
C1-SB-74-01
Cl SB 0901
Ct SB 7501
Cl SB 51 01
Cl SB 4301
C1-SB-71A

Cl SB 69 01
C1-SB 38-01

Range ol Non-Deled Concentrations
Minimum Maximum

2 40 UN
070UJ

0 25 U
090 U

-

-

-
•

004U
-

0 44 U

023U
683UJ

-

-
12 7 U
0 70 UJ

025U
1 10U

.
-

-

-
013U

-

1 90 UJ
-

097U
6B3UJ

-

Sample Group
C1-SB09-01. Cl SB-10-01. C1-S&11-01. Cl SB 1201, Cl SB 1301. Cl SB-14 01. Cl SB-1501. C1 SB 1641-AV. C1-SB-17-01, C1-SB38-01,
C1-SB 39-01. Cl SB-43-01. C1 SB-4fr01. C1-SB-51-01. Cl SB-69-01. Cl SB-71A. C1-SB-73-01, C1 SB 74-01. Cl SB-75-01. Cl SB-76-01.
C1-SB-82-01. Cl SB 83-01. Cl SB-84-01. SS-3, SS 4
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CHEMSOL. INC SITE
SUMMARY OF CHEMICALS IN SURFACE SOI • SITE WIDE

LOT 1A AND LOT 1B

CONCENTRATION (ug*g)

CHEMICALS
YQCs
Melhyteoe Chloride
Acetone

,1-Dichloroelhene
.1 DichkMoelhane
.2 Dfcnkwoeftene (Total)
,2-Oichloroelhane
.1.1 Trehtofoe thane

Carbon Telrachtoride
Trlchloroethene
1.1.2-TrichloroettiarM
Benzene
Tetrachloroelhene
1 . 1 .2,2 Teuachkxoethane
Toluene
Chlorobenzene
Elhylbenzene
Slyrene
Xytenes (Total)

1 ,2-Dichlorobenzene
2-Melhylphenol
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methykiaphthalene
Dimelhylphlhalale
Dielhylphlhalale
Phenanlhrene
Anthracene
Din bulylphlhalale
Fluoranthene
Pyrene
Butylbenzylphihalale

Frequency ol
Detection

2/38
2/38
2/38
2/38
5/38
3/38
4/38
2/38
11/38
2/38
2/38
8/38
4/38
8/38
4/38
3/38
1/38
6/38

3/38
1/38
2/38
5/38
6/38
1/38
1/38
2/38
3/38
11/38
6/38
7/38
1/38

Range ol Detecte
Minimum

1 00 J
500 J
200J
400 J
700 J
400 J
200 J
400 J
300 J
400 J
200 J
400 J
ISO J
200 J
200 J
2.900
400 J
100J

200 J
26 OJ
420 J
29 OJ
18 OJ
180 J
260 J
24.0 J
24.0 J
19.0 J
19 OJ
17.0 J

3,600 J

KJ Concentrations
Maximum

200 J
600 J
300 J
21 OJ
960 J
330 J

15.000 J
5.000 J

32.000 J
800 J
200 J
7,000 J

110
380,000
3.300 J
15.000 J
400 J

110.000

1.600 J
260 J
440 J
18.000
9.500 J
180 J
260 J
230 J
440

3.300 J
200 J
130J

3,600 J

Location ol
Maximum

Cl SB 25-01
C1-SB82-01

Cl SB 1601 AV
Cl -SB-46-01

C1 SB 1601 AV
Cl SB 48-01

Cl SB 1601 AV
Cl SB 1601 AV
Cl -SB- 16-01 AV

Cl SB 46-01
C1-SB- 38-01

Cl SB 1601 AV
Cl SB 17-01
Cl SB 43-01

Cl SB 1601 AV
Cl SB 43-01
C1-SB-18-01
C1-SB 43-01

Cl -SB-46-01
Cl SB1601 AV

Cl -SB-46-01
Cl -SB-43-01
C1 SB 43-01
Cl -SB-73-01
Cl -SB-46-01
Cl -SB-73-01
Cl -SB 74^)1

C1-SB1601 AV
SS4

Cl -SB-73-01
Cl -SB-73-01

Range ol Non Detect Concentrations
Minimum

11 OU
It OU
11 OU
11 OU
11 OU
11 0 U
11 OU
11 OU
11 0 U
11 OU
11 OU
11 OU
11 OU
11 OU
11 OU
11 OU
11 OU
11 OU

370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U

Maximum

27,000 U
27.000 UJ
27,000 U
27.000 U
27.000 U
27.000 U
27,000 U
27,000 U
1,400 U

27,000 U
27 .000 U
27.000 U
27,000 U
14 0 UJ

27.000 U
600UJ

27.000 U
60.0 UJ

78.000 UJ
78.000 UJ
78.000 UJ
78.000 UJ
78,000 UJ
78.000 UJ
78.000 UJ
78.000 UJ
78.000 UJ
78.000 UJ
78.000 UJ
78.000 UJ
78.000 UJ

Sample Group
Cl SB-18-01. C1-SB-19-01.C1-SB-20-01. C1-SB-21 01 AV. Cl SB-22-01. C1-SB-23-01. C1-SB-24-01. C1-
C1-SB-28-01. C1-SB-59-01. Cl-SB-81-01 .Cl-SB-09-01, Cl SB 10-01. C1-SB-11-01. C1-SB-12-01. Cl SB
C1 SB 164)1-AV, C1 SB-17-01, C1-SB-38-01. C1-SB-39-01, Cl SB 43-01. Cl SB 46-01. C1-SB-51-01. Cl
Cl SB-74-01. C1-SB-7S01, C1-SB-76-01. Cl S&82 01. Cl SB 83^01. Cl -SB-84-01. SS-3. SS 4.

SB-25-01, C1 SB 26-01. Cl SB 27 01.
13^)1. C1-SB-14-01. C1-SB-15-01.
SB-69-01. C1-SB71A. C1-SB-73-01.
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TABLE «-3 (Confd)

CHEMSOL, INC SITE
SUMMARY OF CHEMICALS IN SURFACE SOIL • SITE WIDE

LOT 1A AND LOT 1B

CONCENTRATION (09*9)

CHEMICALS
SVOCs (Contd)
Benzo(a)anlhracene
Chrysene
Bis(2 elr»ythexyl)phlhalau»
Di-n-oclylphtialale
B«nzo(b)lluoran!hen0
Benzo(k)fluoranthene
Benzo(a)pyrene
PESTICIDES/PC Bs
dellaBHC
Lindane (Total)
Heplachkx
AWrin
Endosullan 1
Dieldrin
4.4' DDE
Endrin (Total)
Endosullan II
4.4' ODD
Endosullan Sullale
4.4' DOT
Endrin Ketone
Endrin Aldehyde
alpha- Chlordane
gamma- Chbrdane
Toxaphene
Arockx 1248
Atockx 1254
Afoctor 1260

Frequency ol
Detection

1/38
2/38
2/38
7/38
1/38
1/38
1/38

2/35
1/38
1/37

16/35
2/38
15/35
17/37
3/36
2/37
4/32
1/37
8/34
1/38
4/32
7/34
6/34
1/38

15/38
19/37
21/38

Range ol Detected Concentrations
Minimum

200 J
190 J

28.000
190 J
300 J
240 J
230 J

055 J
014 J

0 07 JP
027 J
4.20 J

0 75 JP
074 J
25 OJ
330 J

029 JP
223 JN
1.40 JP
200 J
270J
1.60JN
0 54 JP
3.400 J
55.0 J
24.0 J
23 OJ

Maximum

200 J
350 J
63.000
7.400 J
300 J
240 J
23 OJ

620JN
014 J

0 07 JP
8.300 D
920J

13.000 D
4.600 JND

130 J
9.50

480 JN
22.3 JN
120 JND
200 J
110 J
130 J

23.0 JN
3.400 J

310.000 D
47.000 J
170,000 D i

Location ol
Maximum

Ct SB8241
Cl SB 82-01
C1 -SB-43-01
C1 -SB-43 01
Cl SB 8201
C1 -SB 82-01
Cl SB 82 01

Cl SB 1001
SS-4
SS3

C1-SB-75O1
C1-SB-39-01
Cl -SB-43-01
Cl -SB-75 01
Cl -SB-43-01
Cl SB-11-01

Cl SB1601-AV
Cl SB 1601 AV

C1-SB-10-01
Cl -SB-43-01

C1 SB 1601 AV
C1-SB-43-01
Cl SB 3901

Cl SB-1601 AV
Cl -SB-75-01
Cl -SB-75-01
Cl -SB-75-01

lange ol Non- Detect Concentrations
Minimum

370 U
370 U
370 U
370 U
370 U
370 U
370 U

80 U
60 U
90 U
90 U
80 U

370U
370U
360U
360U
370U
360U
370U
3.60 U
360U
1 80 U
1 90 U
180 U
36 OU
36 OU
360 UP

Maximum

78.000 UJ
78,000 UJ

280.000 UJ
78,000 UJ
79.000 UJ
78.000 UJ
78.000 UJ

100 U
100 U
100 U
100 U
100 U

46.0 U
8 SOU
46 OU
200 U
46 OU
200 U
200 U

46.0 U
200 U
24 OU
100 U

10.000 U
400 U
190 U
190 U

Sample Group
Cl SB 18-01. C1-SB-19-01 ,C1-
C1-SB-28-01. C1-SB-59-01. C1
C1-SB-16-01-AV. C1-SB-17-01.
C1-SB-74-01, C1-SB-75O1. Cl

SB-20O1. C1-SB21-01-AV. C1-SB-22-01. C1-SB-23O1. C1 SB 24 01. C1-SB-25-01. C1-SB26-01. C1-SB-27-01.
SB-81-01.C1-SB 09-01, C1-SB-1OO1. C1-SB-11-01, C1-SB 12-01. Cl SB-1301. Cl SB 14 01, Cl SB-15-01,
C1-SB-38-01. Cl SB 3901. Cl SB 43-01, Cl SB 46 01. Cl SB-51-01. C1-SB-69-01. C1-SB-71A, Cl SB-73-01,
SB-76-01, Cl-SB-82 01. Cl SB 8301. C1-SB-84-01, SS-3. SS-4.
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TABLE 63 (Confd)
CHEMSOL. INC SITE

SUMMARY OF CHEMICALS IN SURFACE SOIL SITE WIDE

LOT 1A AND LOT 1B
CONCENTRATION (mg/Kg)

CHEMICALS

HORGANICS
Aluminum
Antimony
Arsenic
Barium
Berylium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc

Frequency ol
Detection

38/38
2/38
32/37
38/38
37/38
11/38
38/38
38/38
38/38
35/35
38/38
35/35
38/38
38/38
18/38
38/38
38/38
8/38
38/38
3/38
37/38
35/35

Range ol Detected Concentrations
Minimum Maximum

6.220
26 4

090 BJ
25 OB
0258
1 00 BJ
17) B
850

220B
560BJ
8.510
7.10 J
1.080B
304
0.13

5 70 B
94 8 B
1 90 B
55 6 B
0 58 B
158
17.1

48.400
29 7 J
800
398
320
300

29.300
430
562
244

95.000
1.920 J
10,500
1.840
7.70
59 3

3,370
14 5

506 B
1 90 B
230 J
417

Location ol
Maximum

C1 SB 69-01
Cl SB 384)1
Ct SB 1001
Cl SB 39-01
Cl SB 694)1
Cl -SB-38 01
Cl SB 83 01
Cl SB 1001
Cl SB 69-01
Cl -SB-46-01
Cl SB 69 01
Cl -SB 10-01
Cl SB-51-01
C1 SB 6901
C1-SB-744N
Cl SB 09 01
Cl -SB- 75-01
Cl -SB-20-01
Cl SB 4301
C1-SB-71A

Cl -SB-69-01
Cl SB 3801

Range ol Non Detect Concentrations
Minimum

2 40 UN
070UJ

025U
090U

-
-

0 04 U

0 44 U
-

0.20 U
68.3 UJ

-

Maximum

.
12 7 U
100UJ

025U
1 10 U

-
-
-

-
-
•
-

020U

-
190UJ

.
100U
683UJ

-

Sample Group:
Cl SB 1801, C1-SB-19-01.C1-SB-20-01. Cl SB 21-01-AV. C1-SB-22-01, C1-SB23-01. C1-SB24-01. C1-SB-25-01. C1-SB-26-01. C1-SB27-01.
C1-SB-28-01. C1-SB-59-O1, Cl SB 81 01.C1 SB 09 01. C1-SB-10-01. C1-SB-11-01. C1-SB-12 01. Cl SB-13-01, C1-SB-14-01, C1-SB-15-01.
C1-SB 16-01-AV. C1-SB-17-01. Cl SB 3801. C1-SB-39-01. Cl SB43-01. Cl-SB-46-01. C1-SB-51-01. C1-SB-69-01. C1-SB 71A. C1-SB 73-01.
Cl SB-74^)1, C1-SB-75-01. C1-SB-76 01. Cl SB 82 01. C1-SB-B3-01, C1 SB-84-01. SS-3. SS-4
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DSUMM SB LOT1AB XIS

TABc.. ., -•

CHEMSOL. INC SITE
SUMMARY OF CHEMICALS IN SUBSURFACE SOIL SITE WIDE

LOT 1A AND LOT IB

CONCENTRATION (09*9)

CHEMICALS
VQC3
Melhylene Chloride
Acetone
Carbon DsuNida
1.1 Dichkxoelhane
1.2 Dtehkxoelhene (Total)
1.2 Dichkxoelhane
2-Butanone
1.1.1 Trichtoroe thane
Carbon Telrachkxide
1 .2- Dichloropropane
Triehkxoelhene
1 , 1 ,2-Trichkxoeihane
Benzene
4 Methyl 2 penlanone
Telracliloroelhene
1 , 1 .2.2 TelrachlOfoelhane
Toluene
Chlorobenzene
Eihylbenzene
Xytenes (Total)

1,4-Dichlorobenzene
1 .2 Dichlorobenzene
Hexachloroe thane
1 .2.4 Trjchtorobenzene
Naphthalene
2 Melhylnaphthalene
Acenaphthene
Dibenzoluran
Dielhylphlhalale
Fluorene

Frequency ol
Detection

3/52
5/52
2/52
2/52
5/52
2/52
7/52
2/52
2/52
1/52
5/52
1/52
4/52
1/52
6/52
3/52
11/52
6/52
12/52
18/52

1/52
5/52
1/52
2/52
13/52
13/52
1/52
1/52
1/52
2/52

Range ol Detected Concentrations
Minimum

300J
500 J
1 00 J
200 J
1 00 J
1 00 J
400 J
400 J
680 J
200 J
300 J
300 J
200 J
400 J
200 J
400 J
100 J
200 J
400 J
200 J

61 0 J
340 J
170 J
270 J
440 J
22 OJ
5.900 J
5.900 J
660 J
400 J

Maximum

300J
110 J
300 J
700 J
3.400
250
130

990 J
1.700
200 J
18.000
300 J
480 J
400 J
12.000
9.000

27.000 0
8.300
8.800
40,000

610 J
10,000
170 J
7.800
3.800 J
2.600
5.900 J
5.900 J
660 J

9,900 J

Location ol
Maximum

C1-SB24O2
Cl SB 35E-02
Cl SB 84 -02
Cl-SB- 17-02
C1-SB-74-02
Cl SB- 17-02

C1-SB-17S02
Cl SB 76-02
Cl-SB 74-02
Cl SB 17-02
Cl-SB 76-02
Cl SB 17-02
Cl SB 76-02

Cl SB 17S 02
Cl SB 74-02
Cl SB 76-02
Cl SB 76-02
Cl -SB-76-02
Cl SB- 76-02
Cl -SB-76-02

Cl-SB 1 1E-02
C1-SB-76-02
Cl-SB 74-02
Cl-SB 76-02
Cl SB 38 -02

C1-SB44N-02
Cl SB 38-02
Cl SB 38 O2
Cl-SB- 76-02
Cl SB 38-02

Range ol Non Detect Concenfralkxis
Minimum

11 OUJ
11 OUJ
11 OUJ
11 OUJ
110 UJ
11 OUJ
11 OUJ
11 OUJ
11 OUJ
11 OUJ
11 OUJ
11 OUJ
11 OUJ
11 OUJ
11 OUJ
11 OUJ
11 OUJ
1 1 0 UJ
11 OUJ
11 OUJ

350 U
350 U
350 U
350 U
360 U
360 U
350 U
350 U
350 U
350 U

Maximum

1.400 U
1.400 U
1.400 U
1.400 U
1.300 U
1.400 U
1.900 U
1.400 U
61 OUJ
1.400 U
1.400 U
1.400 U
1.400 U
1.400 U
61 OUJ
1.400 U
61 0 UJ
61 OUJ
61 OUJ
12 OU

20.000 U
20.000 U
20.000 U
20.000 U
2.200 U
6.100 U
6.100 U
6.100 U
20.000 U
6,100 U

Sample Group:
Cl SB-1802. Cl SB-1*02. C1-SB-24-02. Cl SB 25^02. C1-SB2602. C1 SB 27 02. Cl SB2*02, Cl S&85O2. Cl S&86O2. Cl SB 87O2.
Cl SBO8-01. C1 SB-0802. C1-SB-09-02. C1-S&10-02. Cl SB 11-02. Cl SB 11E-02. C1-SB-12-02. C1-SB-1302. C1-SB 14 02. C1-SB-15-02,
C1-SB-15N-02. C1-SB-16-02. C1-SB-17-02. C1-SB-17S-02, Cl S8-20-02. C1-SB-21-02, C1-SB-22-02. Cl-SB-2302, Cl SB 35E-02, C1 SB35W02.
C1-SB-37N-02. C1-SB-37W-02, C1-SB-36-02. Cl SB-41N02, C1 SB 43N-02. C1-SB-43W-02. C1-SB-44N02. C1 SB 45SO2. Ct-SB 51S 02.
C1-SB52S-02AV. C1-SB-63-02. C1-SB-72-02. C1-SB-73O2, C1-SB-74 02. C1-SB-75-02. Cl-SB-76-02. Cl SB81-02, C1-SB82O2, C1-SB8302 AV,
Cl -SB-64 02, SS1. SS-2.
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TABLE 6 4 (Gonl'd)

CHEMSOL. INC
SUMMARV OF CHEMICALS IN SUBSURFACE SOI SITE WIDE

LOT IA AND LOT IB

CONCENTRATION (ug/kg)

CHEMICALS
SVQCs (Confd)
N Nitrosodiphenylamine
Phenanlhrene
Anthracene
Carbazde
Di n bulylphlnalate
Fluor an then*
Pyrene
Bulytbentylpnthalate
Bis<2 elhy1hexyl)pnlhalale
Di n oclylphtialaw

PESTICIDES/PC Ba
ctettaBHC
Lindane (Total)
Heplachtor
AMrin
Heplachtor Epoxkfe
OeMrin
4.4--DDE
Endrin (Tolal)
Endosullan II
4.4'- ODD
Endosullan Sullale
4.4' DOT
Methoxychtor
End/in Kelone
Endrin Aldehyde
alpha-Chtordan«
gamma- Chbrdane
Toxaphene
Arockx 1248
Aroctor 1254
Arockx 1260

Frequency of
Detection

1/52
6/52
7/52
1/52
8/52
1/52
2/52
3/52
11/52
8/52

I/SO
4/50
1/51
10/50
2/49
9/49
11/49
S/49
2/50
3/48
1/51
3/46
2/50
1/51
1/49
6/45
4/51
1/51
12/50
14/50
14/51

Range ol Detected Concentrations
Minimum Maximum

140 J
330 J
370 J
20.000
32 OJ
8.400 J
120 J
120 J
660 J
170 J

710 JN
0 10 JPB
022 JB
030 J
290

1 10 JPB
0 13 JP

0 19 JPB
120J
240 J
280 JD
4 30

0 44 JB
330J
8000
1 30 JN
1 50 JP

22,000 0
430 J
320 J
210 J

140 J
22.000

440.000 0
20.000
6.100 J
8.400 J
5.100 J
590 J
2.000
ISO J

71 0 JN
390

022 JB
140 J

200JN
130 J
120 J
130 J
4000
150 J

280 JD
340 JNO
100 JPB
330 J
8000
420

41 0 JN
22.000 D
5.800 DJ

1,700
2,600 D

Location ol Range ol Non Detect Concentrations
Maximum Minimum Maximum

C1 SB 11E-02
C1 SB-3802
Cl SB 384)2
Cl SB 384)2
C1 SB-7602
C1 SB 38-02
Cl SB 38-02
C1-SB-73O2

Cl SB 11E 02
Cl SB 16-02

Cl -SB-76-02
C1-SB45S-02

SS 1
Cl -SB- 76-02
Cl -SB-74-02
Cl SB 73-02
Cl SB 74-02
Cl -SB-38-02
Cl -SB-74-02
Cl -SB-74-02
Cl SB- 74 4)2
C1-SB7402

SS2
Cl SB44N02
Cl SB 74-02
Cl -SB-74-02
C1-SB-74-02
Cl -SB-74-02
Cl -SB- 76-02

SS2
C1-SB16-02

350 U
360 U
360 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U

90 U
SOU
80 U
SOU
80 U

3 SOU
360U
3 SOU
3 SOU
3 SOU
3 SOU
360U
18 OU
3 SOU
3 SOU
1 80 U
180U
180 U
36 OU
36 OU
36 OU

20,000 U
6.100 U
6.100 U
6.100 U
20.000 U
6.100 U
6.100 U
20.000 U
40.000 U
20.000 U

200 U
200 U
200 U
9 80 U
100 U
550UJ
180 UJ
19 OU
19 OU
19 OU
20 OU
20 OU
100 U
380 U
20.0 U
200U
980U
1.000 U
380 U
380 U
380 U

Sample Group:
Cl SB-184)2, C1-SB-19-02. C1-SB-24-02. Cl-SB-25-02. Cl-SB-26-02. Cl SB 27 02. Cl SB 2802. C1-SB-8S-02. C1-SB-86-02. Cl-SB-87-02.
C1-SB-08-01. Cl SB-08-02. C1-SB 09-02. C1S& 10432. Cl SB-114)2. C1-SB-11E4)2. Cl Sfr 124)2. Cl SB-13 02. Cl SB 14 02. C1-SB 1502.
C1-SB 15N02. C1-SB-16-02. C1-SB-174)2, C1-SB-17S02. Cl-SB-20 02. C1-SB214)2. Cl SB-224)2. C1-SB-2302. C1 SB-35E-02, C1 SB 35W 02.
C1-SB37N-02. C1-SB-37W4)2, Cl SB-38-02. C1 SB41N02. C1 SB 43N02. Cl S&43W-02. C1-SB-44N4)2, C1-SB-45S4)2. Cl SB 51S 02.
C1-SB52S4)2AV. C1-S&634)2, C1-SB-724)2. C1-SB-734)2. C1-SB^7402, C1-SB-75-02. C1-SB-76432, C1-SB-814)2. C1-S&824)2. C1-SB83 02 AV,
C1-SB-84-02. SS-1.SS-2.
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TABLE ft , .('(I)
CHEMSOL. INC

SUMMARY OF CHEMICALS IN SUBSURFACE SOK. SITE WIDE

LOT 1A AND LOT IB

CONCENTRATION (mg/hg)

CHEMICALS

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Ben/Mum
Cadmium
Calcium
Chromium
Coball
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc

Frequency ol
Detection

52/52
2/52
33/52
52/52
52/52
5/52

52/52
52/52
52/52
43/44
52/52
48/48
52/52
52/52
25/52
52/52
51/52
3/52

52/52
3/52

52/52
47/47

Range ol Detected Concentrations
Minimum Maximum

8.850
260N'
096 BJ

51 0
049B
091 B
695 B
15 5

8 10 B
250 BJ
13.500
240 J
2.640
282
009
19 1

1.020 B
2 50
164 B
040 8

16 3
502

26.400
390N'

3 40
1.730
2 30
1 30

37.900
206 J
25 7
59 9

49.000
914

12.000
2.300
300
56 4

6.490
7 10

425 B
1 20 B
532 J
175 J

Location ol
Maximum

SS 1
SS2
SS2

Cl SB 7642
Cl SB43W02
C1 SB 0801
Cl SB 1202
Cl SB 1642
Cl SB 20 O2
Cl SB 194)2
Cl SB 20 02

Cl SB37N 02
Ct SB 84-02
Cl SB 2842

Cl SB 51S02
Cl SB 11-02
Cl SB 8442
Cl SB 2202
Cl SB 8442
Cl SB 7342
Cl -SB 2042
Cl SB 8442

Range ol Non detect Concenkatlons
Minimum

950 U
066U

083U
-

-
200UJ

-
0 04 U

880U
0 44 U

-
0 21 U

-

Maximum

11 2U
710U

-
1.10 U

200UJ

-
-

012 U

88 0 U
1 70 U

-
0 98 U

-
-

Sample Group:
C1-SB-1802. Cl SB 19-02. Cl SB 2442. Cl SB 25 02. Cl SB 26-02, Cl SB 27 02. Cl SB 28-02. Cl SB-85 02. Cl SB-8642. C1-SB8742,
Cl S&06 01. Cl SB0802. C1 SB-09-02. C1-SB-1042. C1-SB-1142. C1-SB 11E42. Cl SB 1242, C1-SB-13 02. C1-SB 14 02. Cl SB 1542.
Cl SB-15N02. Cl SB-16-02. Cl SB-1742. Cl SB-17S 02. Cl SB 20 02. Cl SB2142. C1-SB-2242. C1 SB 2302. Cl SB35E42. C1-SB-35W02.
C1-SB37N02. Cl SB 37W02. Cl SB 38 02. Ct SB 41N42. Cl SB 43N02. C1-SB-43W02. C1-S&44N02. C1-SB 45S02. C1-SB-51S 02.
C1-SB52S42AV, Cl S&6342. C1-SB-7242. C1-SB-7342. Cl SB 74 02. C1-SB-75-02. Cl S&7642. Cl SB 81-02, Cl SB 8242. Cl S&83-02-AV,
Cl S&8442. SS 1. SS-2
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DSUMUEtX XL 3

TABLt » a

CHEMSOL.INC SFTE
SUMMARY OF CHEMICALS IN SURFACE AND SUBSURFACE SOIL

EFFLUENT DISCHARGE LINE

CONCENTRATION (09*9)

CHEMICALS

1.2 Dichtofoelhene (Total)
Carbon Tetrachkxkfe
Trichkxoethene
1.1.2 Trichtoroelhane
Telrachloroelhene
1 . 1 ,2,2-Telrachloroethane
Toluene

Phenol
1 ,2-Dichlorobenzene
2 Melhylphenol
4 Melhylphenol
Hexachloroelhane
2.4 Dimelhylphenol
Naphthalene
2 Methylnaphlhalene
Acenaphlhytene
Acenaphlhene
Fluorene
Phenanlhrene
Anthracene
Carbazole
Din bulylphlhalale
Fluoranthene
Pyrene
ButylbenzylphlhalaM
Benzo<a)anthraoene
Chrysene
Bis(2-elhylhexyl)phlhalale
Benzo(b)lruoranthene
Benzo(k)lluoranlhen«
Benzo(a)pyrene

Frequency ol
Detection

1/17
5/17
6/17
1/17
3/17
1/17
9/17

1/17
1/17
1/17
2/17
1/17
1/17
3/17
4/17
1/17
1/17
1/17
6/17
3/17
2/17
5/17
5/17
5/17
2/17
4/17
4/17
1/17
4/17
4/17
4/17

Range ol Detected Concentrations Location ol Range ol Non-Delecl Concentrations
Minimum Maximum Maximum Minimum Maximum

200
1 00 J
1 00 J
500 J
200 J
250
200J

180 J
900 J
690 J
370 J
510 J
450 J
180 J
200 J
190 J
21 0 J
180 J
190 J
610 J
33 OJ
260 J
220 J
180 J
37.0 J
210 J
38 OJ
17.000
340 J
280 J
240 J

200
100 J
61 OD
500 J
200
250
110

180 J
900 J
690 J

1.300 J
51 OJ
450 J
300 J
380 J
190 J
21 OJ
180 J
260 J
3.300
340 J
110 J
550 J
400 J
203 J
270 J
320 J

17.000
300 J
280 J
250 J

Cl SB 04 01
Cl SB 0301
Cl SB 04 01
Cl -SB-03-01
Cl SB 03-01
Ct SB 0301
Cl SB 3001

Cl SB 04 -01
Cl -SB-03-02
Cl SB 04 -01
Cl SB 04-01
Cl SB03O1
Cl SB 0441

C1-SB0501-AV
Cl -SB 05 01 AV

C1-SB01-01
C1-SB01-01
C1-SB01-01
Cl SB 01 -01
C1-SB0401
Cl SB 01 -01
Cl -SB-06-02
C1-SB01-01
C1-SB-01-01

Cl SB0201 AV
Cl SB-01-01
C1-SB01-01
Cl SB 04-01
Cl SB 01 01
C1-SB-01-01
C1-SB-01-01

11 OU
11 OU
11 OU
11 OU
11 OU
11 OU
11 OU

360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ
360 UJ

130 U
13 OU
13 OU
13 OU
13 OU
13 OU
130 U

1.200 UJ
2.800 U
1.200 UJ
1.200 UJ
2.800 U
1.200 UJ
2.800 U
2,800 U
2.800 U
2.800 U
2.800 U
2.800 U
1,200 UJ
2.800 U
2.800 U
2.800 U
2.800 U
2.800 U
2.800 U
2.800 U
1.200 UJ
2.800 U
2.800 U
2.800 U

Sample Group:
C1 SB-01-01, C1-SBO1-02.
Cl-SB-05-02. Cl-SB-06-01.

C1-SB-02O1-AV. C1-SB-02-02. C1-SB-03-01. Ct-SB-03-02. C1-SB-04-01. C1-SB-04-02. Cl SB4)4N-02. Cl Sfr05-01 AV.
C1-SB-06-02. C1-SB-07-01. Cl-SB-07-02. Cl-SB-30-01. Cl-SB-31-01.
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TABLE 65 (Confd)

CHEMSOL. INC
SUMMARY OF CHEMICALS IN SURFACE AND SUBSURFACE SOIL

EFFLUENT DISCHARGE LINE

CONCENTRATION (ug/kg)

CHEMICALS
SVOCs (Conrd)
lndeno<1 ,2.3-cd)pyrene
Benzo(g.h.l)perylene

PESTICIDES/PCBa
BetaBHC
AkJrin
Dieldrin
4.4' DDE
4.4'-ODT
Endrm Aldehyde
alpha- Chtordane
gamma Chbrdane
Arodor 1248
Arodor 1254
Afoctor 1260

INORGANICS (mo/kg)
Aluminum
Arsenic
Barium
BeryMum
Cadmium
Catdum
Chromium
CobaH
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium

Frequency of
Deleclion

2/17
2/17

1/15
3/15
2/15
6/14
1/15
1/15
4/15
1/15
3/15
7/14
6/15

17/17
13/17
17/17
17/17
4/17
17/17
17/17
17/17
15/15
17/17
17/17
17/17
17/17
8/17
17/17
17/17

Range ol Detected Concentrations
Minimum

860 J
440 J

950 J
360 J
280 J
210 J

420 JN
950 J
1 05 J

264 JN
71 0

20 6 J
450 J

7.810
0 83 BJ

75 3
0 87 B
MOB
782 B
18.2

820B
105

18,600
730 J
2.080
477
0.11
179

748 B

Maximum

860 J
530 J

950 J
6 70 JN
6 69 JN
380 J

420JN
950 J

7 21 JN
264 JN

170
540 J
260

21.300
6 10
494
240
350 J
5.010
40.0 J
23.2

2.200 J
47.600
1,880 J ,
16.900
2.850 '
880 ,
132

3.070

Location ol
Maximum

C1 -SB-01 -01
C1-SB-07-01

C1 -SB-03-02
Cl SB 04 01
C1 SB 0401

C1-SB^)201 AV
C1-SB-02-01-AV
C1-SB45-01-AV

C1 SB 04 01
C1 SB 0401
C1 SB04O1
Cl SB 04 01

C1-SBO5-01-AV

Cl SB 06 02
C1-SB-07-01
C1 -SB 05-02
C1 -SB-06-02
Cl SB 04 01
Cl SB-01-01
Cl -SB-06-02
C1 SB 06-02
C1 -SB-05-02
C1 -SB-07 -01
C1 -SB-04-01
Cl SB 05 02
C1 -SB-05 02
C1 SB 04 01
Cl -SB 30-01
Cl -SB-03-02

Range ol Non Delecl Concentrations
Minimum

360 UJ
360 UJ

1 80 UJ
1 80 UJ
360UJ
360UJ
360UJ
3 60 UJ
1 80 UJ
1 80 UJ
360UJ
360UJ
360 UJ

0 65 UJ

0 87 U

-
Oil U

-

Maximum

2,800 U
2.800 U

440U
2 10UJ
4 10 UJ
4 10 U
8 SOU
8 SOU
210UJ
210UJ
41 OUJ
41 OU
41.0 U

.
0.89 U

.
-

0.98 U

.
-
-

-

012U
-

Sample Group:
Cl SB 01-01. Cl SB 0102.
Cl SB-05-02. C1-SBO6-01,

C1-SB-02-01 AV. C1 SB-02-02, C1 SB-03-01. C1-SB-03-02, C1-SB-04-01. C1-SB04-02, C1-SB-04N-O2. C1-58-05^)1 AV.
Cl-SB-06-02.,Cl-SB 07-01. Cl SB-07-02. C1-SB-30-01. C1-SB-31 -01.
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TABLE &:> ,̂ ..rd)
CHEMSOL. INC

SUMMARY OF CHEMICALS IN SURFACE AND SUBSURFACE SOIL

EFFLUENT DtSCHARGE LINE

CONCENTRATION (mg/Vg)

CHEMICALS

INORGANICS (Conrdl
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Frequency ol
Detection

2/17
2/17
17/17
10/17
17/17
16/16

Range ol Detected Concentrations
Minirrum Maximum

098
1 30 J
1BOB

0 67 BJ
17 2
67 3

1 40
2 10 B
1.090 B
1 90 B
744 J
2,170

Location ol
Maximum

C1 -SB-07-02
C1 SB 06-02
C1 SB-01-02
C1 -SB-03 01
C1 -SB-05-02
C1-SB-04-01

Range ol Non Detect Concentrations
Minimum

049U
1 50 UJ

-
023U

-

Maximum

075U
1 70 UJ

098U

Sample Group:
C1 SB-01-01. C1-SB-01-02, C1-SB-02-01 AV. C1 SB-024)2. C1-SB-03-01. C1-SB-03-02. C1 -SB-04 01. C1-SB-04 02, C1-SBO4N-02. C1-SB-05-01-AV.
C1 SB-05O2. C1 SB-0601. C1 SB-06-02. C1 SB0701. C1-SB-07-02. C1-SB-30-01, C1-SB-31-01.
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DSUMM AIR OS XIS

iHtjLE 6-6

CHEMSOL. INC SITE
SUMMARY OF CHEMICALS IN AIR

ONSITE

CONCENTRATION (ug/m3)

Frequency ol
Delection

CHEMICALS

Acetone
Benzene
2 Bulanone
Dichlorodilluoromethane
Hexane
Methylene Chloride
Tetrachloroelhene
Toluene
1,1,1 • Trichloroelhane
Trichloroelhene
1.1 .2-Tricnloro-l .2.2 Ulfluoroethane
1 .2,4-Trimethylbenzene
Xytenes (Total)

4/8
3/8
3/8
3/8
2/4
1/8
1/8
4/8
2/8
2/8
3/8
2/8
1/4

Range ol Detected Concentrations
Minimum Maximum

11 9 J
1 28 J
2 3 5 J
987 J
1 41 J

208 BJ
406 J
263 J
2 18 J
1 07 J
306 J
049 J
1 95 J

190 J
255J
185 J
109 J
106 J

208 BJ
406 BJ
203 J
381 J
1 61 J
765 J
098 J
1 95 J

Location ol
Maximum

C1 ARX)2 AV
C2ARC
C1 AR01

C1 AR02 AV
C2 ARD
C2 ARD

C2-AR E AV
C1 AR02 AV

C2 AR D
C2 AR E AV

C1 AR03
C2 AR E AV
C2-AR E AV

Range ol Non Detect Concentrations
Minimum Maximum

1 1 9 UJ
638UJ
147 UJ
740UJ
7 04 UJ

2 08 UJB
135UJ
376 U
109 UJ
107 UJ
1 53 UJ
981 UJ
8 67 UJ

173UJ
19 1 UJ
44 1 UJ
29 6 UJ
7 04 UJ
52 0 UJ
102 UJ
564 UJ
817 UJ
322UJ
42 1 UJ
29 4 UJ
867UJ

Sample Group:
C1 AR 01, C1-AR-02-AV. C1-AR 03. C1 AR 04. C2-AR-B. C2 AR C. C2 AR D, C2 AR E AV
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TAoLe 66 (ConTd)

CHEMSOL. INC SITE
SUMMARY OF CHEMICALS IN AIR

UPWIND (OF THE SfTE)

CONCENTRATION (ug/m3)

CHEMICALS

YQCs
Acetone
Dichlorodinuorome thane
Toluene
Trlchlorolrifluoroe thane

Frequency ol
Oe lee lion

3/3
2/3
3/3
2/3

Range ol Detects
Minimum

21 1 J
395 J
226 J
1 53J

id Concentrations
Maximum

263 J
494 J
527 J
31 4 J

Location ol Range ol Non- Detect Concentrations
Maximum Minimum

C2AR<3
C2 AR<5 34 6 UJ
C1-AR-07
C 1 A R 0 7 153UJ

Maximum

346 UJ

153UJ

Sample Group.
C1-AR-07. C2 AR G. C2 AR H

DOWNWIND (OF THE SITE)

CONCENTRATION (ug/Tn3)

Frequency ol Range ol Detected Concentrations Location ol Range ol Non Detect Concentrations
Detection Minimum Maximum Maximum Minimum

CHEMICALS

Acelone 1/3 213 J 213 J C1-AR06 11 8 UJ
Acrotein 1/3 27 5 J 27 5 J C1-AR05 138UJ
2 Bulanone 1/3 28 5J 28 5 J C1AR06 176UJ
Dichtorodilluoromelhane 1/3 4 94J 4 94 J C2 AR A 34 5 UJ

Maximum

168 UJ
413UJ
500UJ
345UJ

Samote Group:
C1-AR-05. C1 AR 06, C2-AR-A
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DSUMMGWJdS

CHEMSOL. INC. SITE
SUMMARY OF CHEMICALS IN GROUND WATER

CONCENTRATION (ug/l)

CHEMICALS
VQCs

Vinyl Chloride
CNoroe thane
Melhytene Chloride
Acetone
Carbon Disulfkfe
1.1-Dfchloroethene
1.1-DichloroelharM
1.2-0ichloroettien« (Total)
Chloroform
1.2-Dichloroethane
2-Butanone
1.1,1-Tiichloroethane
Carbon Tekachloride
1 ,2-Oichloropropane
Trichloroelnene
1.1,2-Trichtoroethane
Benzene
4-Mefyl-2-Pentanone
2-Hexanone
Tetrachloroelhene
1 . 1 ,2,2-Tetrachtotoetiane
Totuena
Chlorobenzene
Elhylbenzene
Xytenes (Total)

Frequency of
Detection

12/47
1/47
7/48
It/48
1/48

13/49
tt/48
34/49
23/49
22/49
5/48
13/47
24/48
3/47
39/49
1/47

23/49
7/47
2/47
27/49
1/47

22/49
17/48
13/48
16/48

Range ol Detected Concentrations
Minimum Maximum

3 OOJ
3 OOJ

Si OBJ
35 OJ
100J
t OOJ
200J
050J
1.00J
3 OOJ
270 J
4 OOJ
2 OOJ
3 OOJ
090J
250 J
100J
470J
11.0J
2.00 J
44.0 J
2 OOJ
4 OOJ
11.0J
1.00J

3.300
3 OOJ
6.000 J

1 20.000 J
1 OOJ
1.700
480 J
39.000
55.000
23.000

2I.OOOJ
9,100
35.000
25 OJ

180,000
250 J
16.000
7.900 J
34.0 J
1.700
44 OJ
27,000
4,200
1.600
5.700

Location of
Maximum

TW-5
DMW-11

C-10
C-1

TW-11
C-1
C-1

TW-5
C-1
C-1
C-1
C-1
C-1
C-4
C-1
C-1
C-1
C-1

C-10
C-1

DMW-8
C-1
C-1
C-1
C-1

Range ol Non-Deled Concentrations
Minimum

10 OU
10 OU
10.0 U

10.0 UJ
10 OU
10 OU
10.0 U
100UJ
100UJ
100UJ
10.0 UJ
10.0 U
100UJ
10 OU
10 OU
10.0 U
100UJ
100UJ
10 0 UJ
10 0 UJ
10.0 U
10.0 UJ
10.0 U
10 OU
10.0 U

Maximum

500 U
2.500 U
47.000 U
500 UJ
2.500 U
2.500 U
2.500 U
100 U
510 U
500 U

2,500 UJ
2.500 U
2.500 U
2.500 U
20 OU
2.500 U
20 OU
500 U

2.500 UJ
100U

2,500 U
62.0 UJ
500 U
100 U
100 U

Sample Group:
C-1. C-2. C-3. C-4, C-5-AV, C-8. C-7. C-8-AV. C-9, C-10, DMW-1. OMW-2. DMW-3. DMW-4. DMW-5, DMW-6, DMW-7. DMW-8. OMW-9, DMW-10, DMW-11.
MW-101. MW-102. MW-103. MW-104-AV. OW-1. OW-2, OW-4. OW-10. OW-11. OW-12. OW-13. OW-M. TW-1. TW-2. TW-3, TW-4. TW-5, TW-5A. TW-6.
TW-7, TW-8. TW-9. TW-10. TW-11, TW-12, TW-13. TW-14.TW-15.
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TABLl ,nrd)
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CHEMSOL. INC.
SUMMARY OF CHEMICALS IN GROUND WATER

CONCENTRATION (ug/l)

CHEMICALS

Phenol
Bis(2-chloroeihyl)elher
1 ,3-Dichlorobenzene
1.4-DichkHoberuene
1,2-Dichlorobenzene
2-Me»iylphenol
Bis(2-chlofotspropy1)ether
4-Melhylphenol
Hexachkxoetiane
Nifrobenzene
Isophorone
2.4-Dimelhylphenol
2,4-Dichlorophenol
1 .2,4-TricWofobenMne
Naphthalene
2-Melhylnaphthalene
Dimettiylphlhalate
Acenaphlhylene
Dielhylphtnalate
Di-n-butylpMhalate
Fluoranlhene
Benzo(a)anlhracene
Chrysene
Bis(2-elhylhexyl)ph»ialale
Benzo(b)Auoranthene
Benzo(a)pyrene
Benzo(g.h.i)perylene

Frequency ol
Detection

7/49
9/49
9/48
14/49
19/49
8/49
1/49
7/49
1/48
1/48
1/49
4/48
4/48
9/48

12/49
8/49
1/48
1/48
3/49
1/48
2/48
2/48
2/48
11/48
2/48
2/48
2/48

Range ol Detected Concentrations Location ol Range ol Non-Deled Concentrations
Minimum Maximum

800J
500J
070J
200J
2.00 J

17.0
14.0 J

11.0
300
205

700J
400J
7.00 J
080J
060J
020J
3.00 J
110
10.0

0.40 J
0.20 J
OSOJ
040J
OSOJ
090J
0.50 J
0.30 J

2900
2000

30.0
130

3300 J
12000
140J
7100
30.0
20.5

7.00 J
380
59.0
100

1000
19.0

3.00 J
11.0
ItOJ
040J
070J
080J
070J
2.00 J
1.00J
0.90 J
0.40 J

Maximum

C2-GW-TW5
C2-GW-C1-AV
C2-GW-OW4

TW-1
TW-1

C2-GW-TW5
OW-1

C2-GW-TW5
C2-GW-TW7

C2-GW-TW8-AV
OW-1

C2-GW-TW4
C2-GW-OMW8

TW-1
C2-GW-TW4
C2-GW-OW4

C2-GW-C1-AV
C2-GW-TW5

C-2
C2-GW-MW104-AV

C2-GW-C7
C2-GW-C7
C2-GW-C7

C2-GW-OW4
C2-GW-C7

C2-GW-C10
C2-GW-C10

Minimum

10 OU
10.0 U
10.0 U
10 OU
100 U
10 OU
100 U
toou
10.0U
10 OU
IO.O.U
10 OU
10 OU
10 OU
toou
10.0 U
10.0 U
toou
toou
10 OU
10.0 U
10 OU
10 OU
toou
toou
10.0 U
toou

Maximum

330 U
330 U
330 U
12.0 U
120 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
toou
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

Sample Group:
C2-GW-C1-AV, C-2. C-3. C2-GW-C4. C2-GW-C5, C2-GW-C6, C2-GW-C7. C2-GW-C8. C2-GW-C9. C2-GW-C10, C2-GW-DMW1. C2-GW-DMW2, DMW-3.
OMW-4, C2-GW-OMW5. C2-GW-DMW6, C2 GW-DMW7. C2-GW-OMW8. C2-GW-DMW9. C2-GW-DMW10. C2-GW-DMW11, C2-GW-MW101. C2-GW-MW102.
C2-GW-MW103. C2-GW-MW104-AV, OW-1. C2-GW-OW2. C2-GW-OW4. OW-10. C2-GW-OW11. OW-12, C2-GW-OW13. OW-14. TW-1, C2-GW-TW2,
C2-GW-TW3, C2-GW-TW4. C2-GW-TW5. C2-GW-TW5A, C2-GW-TW6. C2-GW-TW7, C2-GW-TW8-AV, TW-9, C2-GW-TW10. C2-GW-TW11, TW-12, TW-13,
C2-GW-TW14.TW-15.
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TABU nfd)

CHEMSOL, INC
SUMMARY OF CHEMICALS IN GROUND WATER

CONCENT RATION (ugfl)

CHEMICALS

PESTICIDES/PCBs

•Ipha-BHC
delta BHC
llndane (TotaQ
Heptechlor
Aid/in
HaplacNor Epoxid*
Endosullanl
OMdrin
4.4'-DDE
4.4'-DDD
4.4'-DDT
Metoxycnkn
EndrinKelona
Endrin AWehyd*
alpha -Chtordane
gamma -Chtordane

Frequency ol
Detection

2/46
3/44
1/46
2/44
2/47
1/45
1/43
3/45
6/45
1/45
4/45
1/45
1/45
1/45
2/44
4/46

Range ol Detected Concontralions
Minimum Maximum

001J
003NJP

OOIJ
001J

001 JP
003JP
002J

001 NJP
001 NJP

002J
0 01 JPN
006 JP
002JP
003JP
0.01 J

0004JP

OOIJ
056JP
001 J

001 NJP
003J

003JP
002J
002J

026JP
002J
006JP
006JP
002JP
003JP
0.04 JP
0014JP

Locabon ol
Maximum

OW-2
C-l

TW-5
OW-2
TW-5
C2
C2

DMW-5
C-1

OW-4
C-5^AV
OW-1
OW-4
TW-9
TW-4
TW-5

Range ol Non- Deled Concenltatkxis
Minimum

005U
005U
0 OS U
005U
005U
002U
005U
0 10U
0 10U
010U
001 U
050U
010U

0.10 UJP
005U
050U

Maximum

005U
005U
005U
005U
005U
005U
005U
0 10 U
010U
0 10 U
010U
050U
0 10 U

010 UJP
0.05 U
0.05 U

Sample GIOUD:
C-1. C-2. C-3. C-4. C-5-AV. C-6. C-7. C-8-AV. C-9. C-10, DMW-1. DMW-2. DMW-3, DMW-4. DMW-5. DMW-6. DMW-7, DMW-8. DMW-9. DMW-10. DMW-11.
MW-101. MW-102. MW-103. MW-104-AV. OW-1. OW-2. OW-4. OW-10. OW-11. OW-12, OW-13. OW-14. TW-1. TW-2. TW-3. TW-4. TW-5. TW-5A. TW-6.
TW-7. TW-«. TW-9. TW-10. TW-11. TW-12. TW-13, TW-14.TW-15.
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TABt( nfd)
CHEMSOL. INC

SUMMARY OF CHEMICALS IN GROUND WATER

CONCENT RATION (ug/l)

CHEMICALS

INORGANICS
Aluminum
Arserec
Barium
BerylHin
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
ThaWum
Vanadium
Zinc
Cyanide

Frequency ol
Detection

44/49
30/49
49/49
2/49
3/49
49/49
16/49
15/49
1/24

39/39
5/28
49/49
49/49
2/49

24/49
49/49
9/49
5/49

49/49
10/49
21/49
arc

6/49

Range ol Detected Concentrations
Minimum

63 9 B
3 SOB
12 OB
1 308
4 IOB
7.910
109

400B
1,680

1.130JE
31 1

1.060 B
6 IOB
071

6 SOB
512 BE
3 BOB
830B

8.290 JE
4.00 B
11. IOB

443
150

Maximum

61.000
330

4.010
660
32.6

289.000
109
71 5
1.680

284.000 JE
88.9

123.000
19.100
090J

185
28.800

14.3
20 6 J

203,500
8.00 B

126
629 JE

530

Location ol
Maximum

OW-10
OW-2

OW-10
OW-10
TW-5
C-1
C-7

OW-10
TW-14

MW-104-AV
TW-1
TW-5A
OW-1

MW-104-AV
OW-10

C-10
C-1

MW-104-AV
MW-104-AV

C-10
OW-10

C-10
C-1

Range ol Non-Deled Concentrations
Minimum

63 OU
400U

-
toou
400U

-
700U
400U
700U
.

200U
-
•

020U
8.00 U
.

300U
7.00 UJ

-
4.00 U
10 OU
.

10.0 U

Maximum

63 OU
400U

-
100U
400U

-
700U
400U
7.00 U
.

200U
-
-

0.20 U
BOOU

-
3.00 U
700UJ

.
4.00 U
10 OU
.

10 OU

Sample Group:
C-1, C-2. C-3. C-4. C-S-AV. C-6, C-7, C-8-AV. C-9. C-10. DMW-1. DMW 2. OMW-3. DMW-4. DMW-5. DMW-6. DMW-7. DMW-6. DMW-9. DMW-10. DMW-11.
MW-101. MW-102. MW-103. MW-104-AV. OW-1. OW-2. OW-4, OW-10. OW-11. OW-12. OW-13. OW-14. TW-1, TW-2. TW-3. TW-4. TW-5. TW-5A, TW-6.
TW-7. TW-8. TW-9. TW-10. TW-11, TW-12. TW-13. TW-14.TW-15

Page 4



OMHtt
OSUMM SWOS XlS

TABU 6-8

CHEMSOL. INC SrTE
SUMMARY OF CHEMICALS IN SURFACE WATER

ONSITE

CONCENTRATION (ug/)

CHEMICALS
yjQCa
Vinyl Chloride
Melhytene Chloride
1.1-Oichloroethane
1.2 Dicnhxoelhene (Total)
Chloroform
1.2-Oichloroethane
1.1.1 Trlchtofoelhane
Bromodichloromelhano
1.2-Dichloropropane
Trichloroethene
Dibromochloromethane
Benzene
Toluene
Chlorobenzene
Elhylbenzene
Xytenes (Total)

1 ,2-Dichlorobenzene
Naphthalene
Di n oclylphttialale

Frequency ol
Detection

2/14
1/14
1/14
5/14
5/14
1/14
1/14
3/14
1/14
3/14
1/14
2/14
3/14
2/14
1/14
2/14

1/14
1/14
4/14

Range ol Detected Concentrations
Minimum

11 0
10 0
12 0

050 J
200J
180
16 0

1 00 J
1 00 J
800 J
1 00 J
900 J
030 J
900 J
130

060 J

400 J
200 J
060 J

Maximum

180
100
120
120
170
18 0
160

700 J
1 00 J
290

1.00 J
14 0
350
170
130
320

400 J
200 J
200J

Location ol
Maximum

C2SW05
C2-SW-06
C2SW-06
C2SW06
C1-SW09
C2-SW-06
C2SW06
C1 SW09
C1-SW-05
C2-SW-06
C1-SW-09
C2-SW-05
C2SW05
C2SW-05
C2SW05
C2-SW-05

C2-SW-05
C2-SW-05
C2SW-06

Range ol Non-Del
Minimum

10 OU
100 U
10 OU
100 U
100 U
100U
100 U
100U
10 OU
10 OU
100U
100U
100U
100 U
10 OU
100 U

100 U
10 0 U
10 OU

Kl Concentrations
Maximum

100 U
10 OU
10 OU
100U
22 OU
100U
10 OU
10 OU
100U
10 OU
10 OU
100U
100U
10 OU
10 OU
10 OU

11 OU
11 OU
11 OU

Sampta Group:
C1-SWO3-AV. C1-SW-04, C1 SW-05. C1-SW 06 Ct-SW-07. C1-SW4J8. C1-SW^)9. C2-SW-03-AV, C2-SW-04. C2-SW-05. C2-SW-06,
C2-SW-10. C2 SW 11. C2 SW-12.
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TABLE 60 ,_jnfd)

CHEMSOL.INC SITE
SUMMARY OF CHEMICALS H SURFACE WATER

ON SITE

CONCENTRATION (uq/l)

CHEMICALS
PESTIC IDES/PC. E>«
Lindane (Total)
HeptacMof Expoiti*
Endosullan 1
Endosullann
4.4' DOT

HOflGANICS
Aluminum
Ais«nic
Barium
Cadrrium
Calcium
Chromium
Cobalt
Copper
kon
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

Frequency ol
Detection

3/14
1/12
1/14
1/14
1/14

14/14
3/14

14/14
4/14
14/14
1/14
4/14
4/14

14/14
14/14
14/14
14/14
2/14
2/14

14/14
1/14

14/14
2/14
8/8

Range ol Detected Concenkations
Minimum Maximum

001 J
001 J
003 J

001 JN
001 J

628B
260 BJ
278 B
1 20 BJ
12.900 J

104 J
1 08 B

1 48 BJ
125 J

1 73 BJ
4.260 B
179 J
017 B
400 BJ
1.150 B
340 J
9.680
8 10 B
9 BOB

001 J
001 J
003 J

0 01 JN
001 J

5.130 J
590 BJ

1SOB
670 J

47.800 J
104 J

133 BJ
325 J

13.700 J
189 J

11.900 J
3.100 J
030 J

690 BJ
16.700 J
340 J

27.000
34 5 BJ
196 J

Location ol
Maximum

C2SW06
C2SW05
C2-SW-06
C2-SW-12
C2SW-06

Cl SW07
C1 SWOB
ci swoe
Cl SW07
C2 SW 12
Cl SW07
Cl SW07
Cl SW07
ci swoe
C1-SW07
C2 SW 12
Cl SW07
C1-SW-07
Cl SW07
C2SW-12
Cl SW07
C2SW06
Cl SW07
C1-SW-07

Range ol Non Detect Concenkalions
Minimum Maximum

005U
005U
005 U
010U
010UJ

1 90 UJ

1 40 UJ

260UJ
1 30 UJ
1 90 U

-
010UJ
260UJ

-
2.90 UJ

250UJ
•

006U
006U
006U
Oil U
011 U

200UJ

160U

420U
320UJ
490UJ

-

010UJ
5 40 UJ

3 80 UJ

400UJ
-

Sample Group:
C1-SW-03 AV. C1-SW 04. C1-SW-05. C1-SW-06. C1-SW 07. C1-SW-08, C1-SW-09. C2 SW^»-AV. C2-SW-04. C2 SW-05. C2-SW-O6.
C2-SW-10. C2-SW-11. C2-SW-12.
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TABLE bo ,~onfd)

CHEMSOL. INC SfTE
SUMMARY OF CHEMICALS IN SURFACE WATER

UPSTREAM (OF THE SITE)

CONCENTRATION (ugd)

CHEMICALS

VQCa
Acetone

Phenanthrene
Di n butylphlhalale
Fhjoranthene
Pyrene
Bis(2-elhylhexyt)phthalate
Di-n-octylphlhalale
Benzo(b)ltuoranlriene

PESTICIDE S/PCBs
Heptachlor Epoxide
4,4'-DDE
4.4' DOT
gamma-Chiordane

INORGANICS
Aluminum
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

Frequency ol
Detection

1/3

1/3
1/3
1/3
1/3
2/3
1/3
1/3

1/3
1/3
1/3
1/3

3/3
2/3
3/3
2/3
3/3
1/3
2/3
3/3
3/3
3/3
3/3
3/3
1/3
2/3
3/3
3/3
3/3 -
3/3

Range ol Detected Concentrations
Minimum

500 J

OSOJ
OSOJ
090 J
090 J
060 J
200 J
080 J

001 J
0004 J
001 J

002JN

636
290B
46 2 B
059 B
18.900
193

270B
7 SOB
2.020 J
830

4,240 B
208

013 B
5 90 B
530

5.860
290 B

46.1

Maximum

500 J

OSOJ
O S O J
090 J
090 J
070 J
200 J
OSOJ

001 J
0004 J
001 J

002JN

12.500
410B
236

0 80 B
27,200

19 3
820B

118
14.000
740

9.570
911

013B
20 78
4.790 B
40.400
31 6 B
326 J

Location ol
Maximum

C1 SW-02

C2-SW.-01
C1-SW-02
C2SWO1
C2SWO1
C2 SWK)1
C2SW-02
C2SW-01

C2SW-01
C2-SWK)2
C2-SW-02
C2SW-01

C2 SW-02
C2-SW-02
C2SW02
C2 SW-02
C2- SW-02
C2SW-02
C2- SW-02
C2-SW^)2
C2SW-02
C2-SW-02
C2 SW-02
C2SW-02
C2-SW-O1
C2SW02
C1 SW-02
C2 SW-02
C2SW-02
C2SW^)2

Range ol Non- Detect Concentrations
Minimum

10 OU

too u
10 OU
10 OU
too u
100U
100U
10 0 U

005U
010U
0 10 U
005U

1 90 U

030U
-

260UJ
130U

-
010 U
260U

-
-

Maximum

10 OU

10 OU
10 OU
10 0 U
10 OU
10 OU
10 OU
10 OU

006U
011 U
Oil U
006U

1.90 U
-

0.30 U
-

270UJ
130U

-
-
-
-

010U
260U

-
-

Sample Group
C1 SWK)2. C2-SW-01, C2-SW-02.
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CHEMSCX. INC SfTE
SUMMARY OF CHEMICALS IN SEDIMENT

ON SITE
CONCENTRATION (09*9)

CHEMICALS
VjQCj
Melhytene Chkxidt
Ace Ions
Carton DisuUkfe
1,1 Dichkxoelhane
1.2 Dichkxoelhene (Tola!)
Chloroform
2 Bulanone
1.1.1 Trichkxoelhana
Trichtoroelhene
Benzene
Telrachloroelhene
Toluene
Chlorobenzene
Elhylbenzene
Slytene
Xytenes (TolaO
SVOCs
4-Methylphenol
Naphthalene
2 Melhylnaphthalenc
Acenaphlhylene
Acenaphlhene
Drbenzoluran
Oelhylphlhalale
Fluorene
Phenanlhrene
Anthracene
Cartoazote
Di n bulylphlhalale
Fluoranthene
Pyrene

Frequency ol
Detection

2/24
3/24
1/24
1/24
4/24
1/24
7/24
1/24
4/24
4/24
1/24
3/24
4/24
4/24
1/24
5/24

1/24
5/24
4/24
5/24
3/24
1/24
2/24
4/24
20/24
10/24
6/24
6/24

21/24
22/24

Range ol Detected Concentrations
Minimum

270 J
270 J
400 J
320 J
1 00 J
120 J
14 0

130 J
700 J
490
030 J
030 J
680

040 J
020 J
1 00 J

180 J
470 J
180 J
330 J
120 J
210 J
840 J
360 J
200 J
260 J
20 OJ
26 OJ
25 OJ
360 J

Maximum

27 OJ
940 D
400 J
320 J
170 J
120 J
150

130 J
790 J
220 J
030 J
300 J

150
34 0

020 J
260

180 J
450 J
660 J
140 J
350 J
210 J
110 J
600 J

6.000 JD
1.700 J
1.500 J

13.000 JD
17.000 JD
24,000 JD

Location ol
Maximum

C2-SD 1001
C1 -SD-05-01
C1 SD-0501
C2 50^)6-01
C2 SD-0801
C2 SD-0601
C1SD 05-01
C2 SD 06 01
C2 SDO6-01
C2SD-0502
C1 SD^)701
C1 -SD-0501
C1 SDO5-01
C1 SD-05-02
C1 -SD-05-02
C1 SD-05-02

C1 SD-05-02
C2 SO 05 02
C2SD0502
C1 SD-0401
C1-SD-0401
C1-SDO401
C2-SD-06-01
C1 SD44-01
C1-SD-0401
C1 SD-04-01
C1-SD-04-01
C1 SD-0402
C1 SD 04-02
C1 SD-04-01

Range ol Non Del
Minimum

13 OU
150 UJ
13 OU
13 OU
130 U
130 U
150U
130 U
13 OU
13 OU
130 U
130U
130U
130 U
130U
130 U

510 U
510 U
510 U
510 U
510 U
510 U
510 U
510 U
510 U
510 U
510 U
530 U
760 UJ
760 UJ

eel Concentrations
Maximum

83 5 UJ
150U

83 5 UJ
83 5 UJ
83 5 UJ
835UJ
520UJ
835UJ
83 5 UJ
835UJ
83 5 UJ
83 5 UJ
83 5 UJ
835UJ
83 5 UJ
835UJ

31.000 UJ
31.000 UJ
31.000 UJ
31.000 UJ
31.000 UJ
31.000 UJ
31.000 UJ
31,000 UJ
31.000 UJ
31.000 UJ
31.000 UJ
31.000 UJ
31,000 UJ
31.000 UJ

Sample Group:
C1-SD-03-01-AV. C1-
C2-SD-03-01 AV. C2
C2-SD-11-01. C2-SD

SD-03-02. C1-SD-04-01. C1 SD 04 02.
SD-03-02, C2 50-04^)1, C2-SD-04-02.
•11-02. C2-SD-1201, C2 SD-12-02

C1-SD-05-01, C1-SD-05-02, C1-SD-06-01.
C2 SD^OS-01. C2 SD-05-02. C2-SD-06-01,

C1 SD^02. C1 SD-07-01.C1-SDO8-01.
C2-SD-06 02. C2-SD-10-01. C2-SD-10-02.
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TABLE 6-9 (Conrd)

CHEMSCH.. INC SITE
SUMMARY OF CHEMICALS IN SEDIMENT

ONSITE

CONCENTRATION (ug/Hg)

CHEMICALS
SVOCa (Confdl
Bulylbenzylphthalale
3. 3'- Dichlorobenzidine
Benzo(a)anthraoene
Chrysene
Bis(2 elhytwxyl)phlhalato
Di n oclylphtialale
Benzo(b)lluoranlhene
Benzo(k)fluoraninene
Benzo(a)pyrene
lndeno( 1 .2.3 cd)pyr«ne
Dibenzo(a.h)anihracene
Benzo(g.h.i)perylene
PESTICIDES/PCBs
alpha BHC
Hepiachkx
Endosullan 1
4.4' DDE
Endrin (Tola!)
Endosullan II
Endosullan Sullate
4.4--DDT
Endrin Aldehyde
Aiockx 1248
Arockx 1254
Afodor 1260

Frequency ol
Detection

6/24
1/24

18/24
19/24
24/24
2/23
17/24
14/24
13/24
4/23
2/23
5/23

3/20
2/16
2/13
12/23
1/23
4/24
2/22
2/13
4/20
5/24
14/24
10/24

Range ol Detect
Minimum

860 J
660 J
41 0 J
490 J
150 J
600

170 J
990 J
140 J
310 J
390 J
740 J

010 J
820 J
022 J

500 JN
10.0 JN
170 J
027 J
110

7.20 JN
390 J
38 OJ
130 J

ed Coocen (rations
Maximum

4.000 J
660 J

11.000 JO
12.000 JD
43.000 JO
110.000 JD
32.000 JD

7.200 J
13.000 JD
7.000 J
1.600 J
4.000 J

1 50 J
310 JN
023 J
290 JD
100 JN
120 J
033J
990 J

27 0 JN
6.300 JND
10.000 JN
3.800 D

Location ol
Maximum

Cl SD 04-01
Cl SO 05-01
Cl SD-04-01
Cl SD-04-01
C1-SD-04-02
Cl SO 04 01
Cl SD-04-01
Cl -SD-04-01
Cl -SD-04-01
Cl SO 04 01
Cl -SD-04-01
Cl SD-04-01

C2 SD-O4 01
C2-SD 03-01 AV

C2SD- 12-01
C2 SD11 02
C2SD-10-01
C2SD04 02
C2 SO- 12-02
C2 SD-06-01
C2SD 11-01
C2SD0402
C1-SO-07-01
C2-SD-04-02

Range ol Non Detect Concentrations
Minknum

510 U
510 U
510 U
510 U

510 U
510 U
510 U
510 U
510 U
510 U
510 U

260UJ
260UJ
390UJ
750UJ
510UJ
510UJ
5 10 UJ
750UJ
5.10UJ
51.0UJ
58 OU
51.0UJ

Maximum

31.000 UJ
31.000 UJ
31.000 UJ
31.000 UJ

31.000 UJ
31.000 UJ
31.000 UJ
31.000 UJ
31.000 UJ
31.000 UJ
31.000 UJ

915UJ
390UJ
91 5 UJ
175UJ
175UJ
175 UJ
175UJ
175UJ
175UJ

1.750 UJ
760 UJ

1.750 UJ
Sample Group:
C1-SD-03-01 AV. C1-SD-03-02.
C2-SD-0301-AV. C2-SD-03-02.
C2-SD-11-01. C2 SO-11-02. C2

C1-SD-04 01. Cl SD04 02, C1-SD-05-01. Cl SD-05-02. C1-SD-06-01. Cl SD-06X)2. C1
C2-SD-04-01. C2 SD-04 02. C2-SO-05-01. C2 SCM)5-02. C2 SD-06 01. C2 SCV06 02. C2
•SD-12-01. C2-SD-12-02.

SD-07-01.C1-SD-08-01.
SD 10-01. C2-SD-10-02.
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TABLE 6-k (i~.ifd)
CHEMSOL.INC SITE

SUMMARY OF CHEMICALS IN SEDIMENT

ON SITE

CONCENTRATION (mg/kg)

CHEMICALS

HORGANICS
Aluminum
Arsenic
Barium
Berylkum
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Frequency ol
Detection

24/24
24/24
24/24
24/24
17/24
24/24
24/24
24/24
24/24
24/24
24/24
24/24
24/24
24/24
24/24
24/24
6/23
15/24
24/24
24/24
24/24

Range ol Detected Concenkalkms
Minimi"- Maximum

6.150
1 80 BJ

119
035B
052 B
956 B
112

4 10 B
12 7

10.200
29 4
1.630
158

Oil B
9 60 B
554 BJ
1.40 BJ
1 40 B
97 8 B
19 5

359 J

34.200
31 7 J
447 J

3 10 BJ
890 J
7.410 J

198
41 8 J
171 J

66.700
405

6.200
4.170 J
710J
639 J

1.740 BJ
4 55 BJ
760 J
364 BJ
201 J
461 J

Location ol Range ol Non-Delecl Concentrations
Maximum Minimum

C1-SD-07-01
C2SD-1001
C2SO-1002

C2-SD-0301-AV
C1-SD-03-02 029U

C1 SD-03^>1 AV
C2SD-1102
C2SD-1001

C2SD-03O1-AV
C1-SD-07-01
C1 SD-0701
C 180^)701
C2SD10-02
C2-SD11-02 008UJ
C1-SD-03-02
C2SD-1201

C1-SD 03-01 -AV 120U
C2-SO-04-02 0 77 U

C2-SD-03-01-AV
C1 SD-07-01

C1-SD-0301-AV

Maximum

.

0.52 UJ
-
-
-

-
-
-

100 U
-

390UJ
470UBJ

-
-
-

Sample Group:
C1 -80-034)1 -AV. C1 SD-0302. C1-SD-04-01. C1-SD04 02. C1 SaoS^OI. C1 SD-05-02, C1-SD^)6 01. C1-SD 06-02. Cl SD-07-01, C1-SD-08-01.
C2 SD-03-01-AV. C2-SD-03-02. C2-SD 04 01. C2 SD-04O2. C2-SD-05-01. C2 SD-05-O2. C2-SD-06-01. C2 SD-06 02, C2 SD-10-01. C2-SD-10-02.
C2-SD-11-01. C2-SD-11-02, C2-SD-12-01. C2-SD-12^)2.
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TABLE 6-9\. .,

CHEMSOL. INC SITE
SUMMARY OF CHEMICALS IN SEDIMENT

UPSTREAM (OF THE SITE)

CONCENTRATION (ug/Vg)

CHEMICALS

Vinyl Chloride
1.2 Dichkxoelhene (Total)
1.2 Dichloroelhane
Trichloroelhene
Tetrachloroelhene
Toluene

SVQCs
4 Melhylphenol
Naphthalene
2 Methylnaphlhalene
Acenaphlhylene
Acenaphihene
Dibenzoluran
Diethylphihalale
Fluorene
Phenanthrene
Anthracene
Carbazole
Dt n bulylphthalate
Fluoranthene
Pyrene
Butylbenzylphlhalale
Benzo(a)anlhracene
Chrysene
Bis(2 elhylhexyl)phlhalalo
Benzo(b)lluoranthene
Benzo(k)lluoranthene
Benzo(a)pyrene
lndeno( 1 ,2.3 cd)pyrene
Dibenzo(a.h)anlhrac«ne
Benzo(g,h,l)perylene
Pesticide s/PCBq
Heplachkx
Heplachkx Epoxide

Frequency ol
Detection

1/8
3/8
1/8
2/8
1/8
1/8

1/8
2/8
2/8
1/8
2/8
1/8
1/8
2/8
8/8
6/8
6/8
1/8
8/8
8/8
5/8
6/8
6/8
8/8
8/8
4/5
7/8
4/6
1/5
3/5

1/5
2/8

Range ol Detected
Minimum

400 J
300J
060 J
1 00 J
300 J
150 J

86 OJ
300 J
330 J
43 OJ
970 J
61 OJ
190 J
120 J
490 J
280 J
240 J
92 OJ
91 0 J
560 J
890 J
220 J
320 J
550

70 OJ
21.0 J
310 J
130J
560 J
86.0 J

220 J
8 40 J

Concentrations
Maximum

400 J
150 J
060 J
400 J
300 J
150 J

860 J
400 J
570 J
430 J
120 J
61 0 J
190 J
140 J

2.900 J
430 J
390 J
920 J

9.600 JD
7.900 JD
1.100 J
4.700 J
5.400 J

4.400 JD
9.700 JD
4.000 J
5.100 J
3.000 J
560 J

2.200 J

220J
28.0 JN

Location ol
Maximum

C1-SD-02-02
Cl SD-0202
Cl SO 02 02
Cl SD-0202
Cl SD-0202
C2SDO2-01

C2 SO-02-01
C2SD0202
C2-SD-02-02
Cl SD-01-01
Cl SDO1-01
Cl SD-01-01
C2 80^201
Ct-SD-01 01
Cl SD-01-01
Cl SDO1 01
Cl SD-01 01
C1-SD01-01
C1 SD-01 01
C1-SD-01-01
Cl SD-01 01
C1-SD-01-01
Cl -SD-01 -01
Cl SD-01-01
C1-SD-01-01
Cl SD41-01
C1-SD01 01
C1-SD-01-01
C1-SD-01-01
Cl SDO1 01

Cl SD Î 02
C2-SD-01-01

Range ol Non-Delecl Concentrations
Minimum

12 OU
12 OU
12 OU
12 OU
12 OU
12 OU

410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U

420 U
420 U
410 U

-

420 U
420 U
420 U

-

1.000UJ
460 U
420 U

410 UJ
420 U

22011
220U

Maximum

300UJ
30 0 UJ
30 0 UJ
30 0 UJ
30 0 UJ
300UJ

1.000 UJ
1.000 UJ
1.000 UJ
1.000 UJ
920 UJ
920 UJ
1.000 UJ
920 UJ

460 U
460 U

920 UJ
-
-

1.000 U
460 U
460 U

-
-

1.000 UJ
460 U
460 U

1,000 UJ
460 U

4 70 UJ
11 OU

Sample Qroup;
C1-SD-01-01. C1-SD-01-02. C1-SD-02-01. C1-SD-02^2, C2 SD^OI 01. C2-SD-01 02. C2 SD 02-01. C2 SD 02 02
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TABLE frB(Conld)

CHEMSOL.INC SITE
SUMMARY OF CHEMICALS IN SEDIMENT

UPSTREAM (OF THE SITE)

CONCENTRATION (ug/Vg)

Frequency ol Range ol Detected Concentration^
Detection Minimum Maximum

CHEMICALS

Endosullan 1
Dieldrin
4.4 ODE
Endrin. Total
Endosullan II
4.4 ODD
Endrin Aldehyde
Alpha Chkxdane
Gamma- Chkxdane
Arodor 1254

HORGANICS (mp/XgJ
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Cakaum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadum
Zinc

1/8
1/5
3/7
1/6
3/8
1/7
1/3
2/4
5/7
4/7

8/8
8/8
8/8
6/8
1/8
8/8
8/8
8/8
8/8
8/8
8/8
8/8
8/8
8/8
8/8
8/8
1/8
3/8
8/8
8/8
8/8

230 DJ
360 JN
280 J
180 J
060 J
270 J
130

750 JN
370 J

SOOJN

7.660
100B
999 J

057 BJ
210 BJ
1.480
138 J
6 BOB
190

13.400
490
3.360
140 J
0 07 B
175

1.000 B
1.80 BJ
0798
1158
26 1 J
728 J

230 DJ
300 JN
420 JN
1 80 J

230 JN
270 J
130

130 JN
200 DJ
370 J

20.600
107 J
208

1 40 BJ
2 10 BJ
5.490 J
294 J
12 SB
324

43.800
214 J

6.050 J
1.350
033 J
404 J
1,820

1 80 BJ
2 90 BJ
392 BJ
704
235 J

Location ol
Maximum

C2-SD-01-01
C2 SD0201
C2 SO 01 -01
C2SD02-02
C2 SD42-02
C2-SD-02-02
Cl SDO201
Cl SD-01 02
C2 SD-01 -01
C1-SD41-01

C2SD0201
C2SD02-01
C2SD-0201
C1-SD-01-01
C2SD41 01
C2-SD-01 01
Cl SD-01 01
C2 SD-0201
C1-SD-02-02
C2SD-02-01
C1-SD-01-01
Cl SD4H-01
C2SD0201
Cl SD-01 01
C1-SD-01-01
C2-SO-02-01
C1 SD-01 01
Cl -SD-01 -01
C2-SD-01-01
C2-SD-02-01
C2-SD-01-01

Range ol Non Detect Concentrations
Minimum

220U
420UJ
420U
420U
460U
420U
7 70 UJ
220U
220U
42 OU

032U
025U

-

-

•

-
097U
063U

.

Maximum

110U
21 OUJ
21 OU
21 OU
21 OU
21 OU
21 OU
240U
240U
100 UJ

-
-

0 53 UJ
0 52 UJ

-
-
-

-

-

-
-
-

1.90UJ
2 70 UJ

-
-
-

Sample Group:
Cl SD-01-01, C1-S&01-02, C1-SD-02-01, Cl SD-02-02, C2 01. C2 Sa01 02. C2 SD-02 01. C2SO-0242
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TOXSCRNIOT1ASS XLS

\ .BLE6-10

CHEMSOL. INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

SURFACE SOIL - LOT 1A

CARCINOGENS:

CHEMICAL

Methylene Chloride
Chrysene
Aroclor 1254
Arsenic
Beryllium

Chemical of
Potential Concern
(Contributes >1%)

no
no

YES
YES
YES

Maximum Detected
Concentration

(mgftg)

200E03
1.90E02
300E-02
3.80E400
960E-01

Slope
Factor

(mg/kg-day)-1

7.5E-03
7.3E-03
7.7E+00
1.75E+00
4.3E+00

Risk
Factor

(unitless)

1.50E-05
1.39E-04
231E-01
665E400
4.13E400

ConlributkMi to
Total Risk for Matrix

(Percent)

0.00%
0.00%
2.tO%

60.40%
37.50%

TOTAL RISK FACTOR 1.10E+O1 100%
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TOXSCnNlOTIASSXLS

«, ,BLE 6-10

CHEMSOL. INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

SURFACE SOIL - LOT 1A

NONCARCINOGENS:

CHEMICAL

Melhylena Chloride
Styrene
CN n butylphthalale
Fluoranthene
Pyrene
Arsenic
Barium
Beryllium
Chromium III
Chromium VI
Manganese
Mercury
Nickel
Silver
Vanadium
Zinc

Chemical ol
Potential Concern
(Contributes >1%)

no
no
no
no
no

YES
no
no
no
no

YES
YES
no

YES
YES
no

Maximum Detected
Concentration

(mg/kg)

200E-03
400E-03
1.50E-01
2.80E-02
310E-02
3BOE+00
7.95E+01
960E-01
1.82E+01
3.03E+00
4.69E+02
3.30E+00
1.61E+O1
1.12E+01
543E*01
4.03E+01

Reference
Dose

(mg/kg-day)

6.0E-02
2.0E-01
1.0E-01
4.0E-02
3.0E-02
3.0E-04
7.0E-02
5.0E-03
10E+OO
5.0E-03
5.0E03
3.0E-04
2.0E-02
5.0E-03
7.0E03
3.0E-01

Risk
Factor

(unitless)

333E-02
200E-02
1.50E+00
7.00E-01
.03E+OO
.27E+04
.14E+03
.92E+O2
62E+O1

606E+02
938E+04
1 10E+O4
8.05E+02
2.24E+03
7.76E+03
1.34E402

Contribution to
Total Risk (or Matrix

(Percent)

0.00%
0.00%
0.00%
0.00%
0.00%
9.72%
0.87%
0.15%
0.01%
0.46%
71.96%
8.44%
0.62%
1.72%
5.95%
0.10%

TOTAL RISK FACTOR 1.30E+05 100%
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TOXSCRNLOT1BSS XLS

V .BLE6-11

CHEMSOL. INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

SURFACE SOIL-LOT IB

CARCINOGENS:

CHEMICAL

Melhylene Chloride
1,1-Dichloroethene
1.2-Dtehloroethane
Carbon Tetrachtorfde
Trichloroelhene
1,1.2-Trichloroe thane
Benzene
Telrachloroelhene
1 . 1 ,2.2-TeUachk>roethane
1.1.2.2-Tetrachloroelhane (TIC)
Benzo(a)anthracene
Chrysene
Bis(2-elhylhexyl)phthalale
Benzo(b)lluoranthene
Benzo(k)fluoranlhene
Benzo(a)pyrene
Llndane (Tola!)
Heplachlor
AkJrin
Dieldrin
4.4'-DDE
4,4'-DOD
4.4'-DDT
alpha-Chlordane
gamma-Chlordane
Toxaphene
Arodor 1248
Aroctor 1254
Aroclor 1260
Arsenic
Beryllium

Chemical ol
Potential Concern
(Contributes >1%)

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

YES
YES
no
no
no
no
no
no

YES
YES
YES
no
no

Maximum Detected
Concentration

(mg/kg)

1.00E-03
300E-01
3.30E-02
500E+00
320E+01
800E-03
2.00E-03
7.00E+00
1.10E-01
3 10E-01
200E-02
3.50E-02
6.30E+O1
3.00E-02
240E-02
2.30E-02
1.40E-04
7.00E-05
B.30E+00
1.30E+O1
4.60E+00
4.60E-02
120E-01
1.30E-01 ,
2.30E-02
3.40E+00
3.10E+02
470E+01
1.70E+02
8.00E+OO
3.20E+00

Slope
Factor

(mg/kg-day)-1

7.5E-03
6.0E-01
9. IE-02
1.3E-01
1. IE-02
5.7E-02
2.9E-02
5.2E-02
2.0E01
2.0E-01
7.3E-01
7.3E-03
1.4E-02
7.3E-01
7.3E-02
7.3E+OO
1.3E+OO
4.5E+OO
1.7E401
1.6E+01
3.4E-01
2.4E-01
3.4E-01
1.3E+00
1.3E+OO
1.1E+OO
7.7E400
7.7E+00
7.7E+00
1.75E4OO
4.3E+00

Risk
Factor

(unltless)

7.50E-06
1.80E-01
3.00E-03
6.50E-01
3.52E-01
4.56E-04
5.80E05
3.64E-01
2.20E-02
6.20E-02
1.46E-02
2.56E-04
8.82E-01
2.19E-02
1.75E-03
1.68E-01
1.82E-04
3.15E-04
1.41E+02
2.08E+02
1.56E+00
1.15E02
4.08E-02
1.69E-01
2.99E-02
374E+OO
2.39E+03
3.62E402
1 31E+03
1.40E+O1
1.38E+01

Contribution to
Total Risk for Matrix

(Percent)

0.00%
0.00%
0.00%
0.01%
0.01%
0.00%
0.00%
0.01%
0.00%
0.00%
0.00%
0.00%
0.02%
0.00%
0.00%
0.00%
0.00%
0.00%
3.18%
4.68%
0.04%
0.00%
0.00%
0.00%
0.00%
0.08%
53.72%
8.15%
29.46%
0.32%
0.31%

TOTAL RISK FACTOR 4.44E403 100%
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TOXSCRNIOTIBSSXIS

V U.E6-11

CHEMSOL. INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

SURFACE SOIL-LOT IB

NONCARCINOGENS:

CHEMICAL

Methylene Chloride
Acetone
1 , 1-Dichk>roethene
1,1 Dtehloroelhane
1,2-Dichloroelhene (Total)
Carbon Tetrachloride
Trichloroethene
1,1.2-Trichloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Xyfenes (Total)
Hexane (TIC)
1 ,2-Dichlorobenzene
2-Melhytphenol
1 ,2,4-Trichlorobenzene
Naphthalene
Dimethylphthalate
Dlelhylphthalate
Anthracene
Di-n-butylphthalale
Fluoran thane
Pyrene
Butylbenzytphthalate
Bls(2-ethy(hexyl)phthalate
Dl-n-octylphthalate
1.1'-Biphenyl(TIC)
Benzole Add (TIC)
1-Methylethylbenzene (TIC)
Llndane (Total)
Heplachtor
Aldrin
Endosulfan I
Dleldrln
Endrin (Total)

Chemical of
Potential Concern
(Contributes >1%)

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

YES
no

YES
no

Maximum Detected
Concentration

(mgftg)

1.00E-03
6.00E-03
3.00E-01
2.10E-02
960E-01
5.00E+00
3.20E+01
B.OOE-03
7.00E+00
3.80E4O2
3.30E+OO
1.50E+01
1.10E+02
1.20E+01
1.60E+OO
2.60E-02
4.40E-01
1.BOE+01
i.eoE-01
2.60E-01
4.40E-01
3.30E+00
2.00E-01
1.30E-01
3.60E+OO
6.30E+01
7.40E+00
160E+01
850E-02
650E+OO
1.40E-04
7.00E-05
830E+00
9.20E-03
130E+01
1.30E-01

Reference
Dose

(mg/kg-day)

6.0E-02
1.0E-01
9.0E-03
1.0E-01
9.0E-03
7.0E-04
6.0E-03
4.0E-03
1.0E02
2.0E-01
2.0E-02
1.0E-01
20E+OO
6.0E-02
9.0E-02
5.0E-02
1.0E-02
4.0E-02
1.0E+O1
8.0E-01
3.0E-01
1.0E-01
4.0E-02
3.0E-02
2.0E-01
2.0E-02
2.0E-02
5.0E-02
4.0E+OO
4.0E-02
3.0E-04
5.0E-04
3.0E-05
60E-03
5.0E-OS
30E-04

Risk
Factor

(unltless)

1.67E-02
6.00E-02
333E+O1
2.10E-01
1.07E+O2
7.14E+03
5.33E+O3
200E+OO
7.00E+02
1.90E+03
165E+02
1.50E+02
550E+O1
2.00E402
1.78E+01
5.20E-01
4.40E+O1
4.50E+02
1.80E-02
3.25E-01
1.47E+00
3.30E+01
500E4OO
433E+00
1.80E+01
3.15E403
370E+02
3.20E+02
2.13E-02
1.63E+O2
4.67E-01
1.40E-01
2.77E+OS
1.53E400
260E+05
4.33E+02

Contribution to
Total Risk for Matrix

(Percent)

0.00%
0.00%
0.00%
0.00%
0.01%
0.61%
0.46%
0.00%
0.06%
0.16%
0.01%
0.01%
0.00%
0.02%
0.00%
0.00%
0.00%
0.04%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.27%
0.03%
0.03%
0.00%
0.01%
0.00%
0.00%
23.69%
0.00%
22.27%
0.04%
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TOXSv,..,iLOTlBSSXLS

NONCARCINOGENS: (Conl'd)

»BLE6-11

CHEMSOL. INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

SURFACE SOIL -LOT IB

CHEMICAL

Endosullan II
4.4--DDT
alpha-Chkxdane
gamma-Chlordane
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium III
Chromium VI
Manganese
Mercury
Nickel
Silver
Thallium
Vanadium
Zinc

Chemical ol
Potential Concern
(Contributes >1%)

no
no
no
no

YES
YES
no
no

YES
no

YES
YES
YES
no
no

YES
YES
no

Maximum Detected
Concentration

(mg/Vg)

9.50E-03
1.20E-01
1.30E-01
230E-02
2.97E+O1
800E+00
3.98E402
3.20E+00
3.00E+01
369E+O2
6.14E+01
1.84E+O3
7.70E+00
5.93E+O1
1.45E+01
1.90E+OO
2.30E+02
4.17E+02

Reference
Dose

(mg/kg-day)

6.0E-03
5.0E-04
6.0E-05
6.0E-05
4.0E-04
3.0E-04
7.0E-02
5.0E-03
1.0E-03
1.0E+00
5.0E-03
5.0E-03
3.0E-04
2.0E-02
50E-03
8.0E-OS
7.0E-03
3.0E-01

Risk
Factor

(unlttess)

158E+00
2.40E+02
2.17E403
383E+O2
7.43E+04
2.67E404
569E+03
640E+02
3.00E404
3.69E+02
1.23E404
368E+05
2.57E404
2.97E+03
2.90E403
2.38E+04
3.29E+04
1.39E403

Contribution to
Total Risk tor Matrix

(Percent)

0.00%
0.02%
0.19%
0.03%
6.36%
2.28%
0.49%
0.05%
2.57%
0.03%
1.05%

31.52%
2.20%
0.25%
0.25%
2.03%
2.81%
0.12%

TOTAL RISK FACTOR 1.17E+06 100%
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TOXSCRNIOTIABSS XIS

V BLE6-12

CHEMSOL, INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN
SURFACE SGML - LOT 1A AND LOT IB (SITE-WIDE)

CARCINOGENS:

CHEMICAL

Methylene Chloride
1.1-Dichloroethene
1,2-Dtehtoroethane
Carbon Tetrachloride
Trichloroelhene
1.1.2-Trtchloroefhwie
Benzene
Telrachloroethene
1 . 1 .2,2-Telrachloroethane
1.1.2.2-Tetrachtoroethane (TIC)
Benzo(a)anlhracene
Chrysene
Bis(2-elhyt»exy1)phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Undane (Total)
Heptachtor
Aldrin
Dieldrin
4.4'-ODE
4.4'-DDD
4.4'-DDT
alpna-Chlordane
gamma-Chlordane
Toxaphene
Arodor 1248
Arodor 1254
Aroclor 1260
Arsenic
Beryllium

Chemical ol
Potential Concern
(Contributes >1%)

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

YES
YES
no
no
no
no
no
no

YES
YES
YES
no
no

Maximum Detected
Concentration

(mg/kg)

200E-03
300E-01
3.30E-02
SOOE+OO
3.20E+01
8.00E-03
2.00E-03
7.00E+00
1.10E-01
3.10E-01
200E-02
3.50E-02
630E401
300E-02
2.40E-02
2.30E-02
1.40E-04
7.00E-05
830E+00
1.30E+O1
4.60E+00
4.80E-02
1.20E-01
1.30E-01
2.30E-02
3.40E+00
3.10E+02
4.70E+01
1.70E+02
8.00E+00
320E+OO

Slope
Factor

(mg/kg-day)-1

7.5E03
6.0E-01
9. IE-02
1.3E-01
1. IE-02
5.7E02
2.9E-02
5.2E02
20E-01
2.0E-01
7.3E01
7.3E-03
1.4E-02
7.3E-01
7.3E-02
7.3E+00
1.3E+OO
4.5E*00
1.7E+01
16E+01
3.4E-01
2.4E-01
3.4E-01
1.3E+00
1.3E+OO
1.1E+00
7.7E+OO
7.7E+00
7.7E400
1.75E+00
4.3E+OO

Risk
Factor

(unitless)

1.50E-05
1 80E-01
300E-03
650E-01
3.52E-01
4.56E-04
580E-05
3.64E-01
2.20E-02
6.20E-02
1.46E-02
2.56E-04
882E-01
2.19E-02
1.75E-03
1.68E-01
1.82E-04
3.15E-O4
1.41E402
2.08E+O2
1.56E400
1 15E-02
4.08E-02
169E-01
2.99E-02
3.74E+OO
239E+03
3.62E+02
1.31E+03
1 40E+O1
1.38E+01

Contribution to
Total Risk lor Matrix

(Percent)

000%
0.00%
0.00%
0.01%
0.01%
0.00%
0.00%
0.01%
0.00%
0.00%
0.00%
0.00%
0.02%
0.00%
0.00%
0.00%
0.00%
0.00%
3.18%
4.68%
0.04%
0.00%
0.00%
0.00%
0.00%
0.08%
53.72%
8.15%
29.46%
0.32%
0.31%

TOTAL RISK FACTOR 4.44E+03 100%
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TOXSCRNIOT1ABSS XLS

V BLE6-12

CHEMSOL, INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN
SURFACE SOIL - LOT 1A AND LOT IB (SITE-WIDE)

NONCARCINOGENS:

CHEMICAL

Methylena Chloride
Acetone
1 . 1-Dichloroethene
1,1 Dlchtoroelhane
1,2-Dichk>roethene (Total)
Carbon Tetrachlorlde
Trichloroelhene
1.1,2-TricWoroethane
Tetrachloroethene
Toluene
CNorobenzene
Elhylbenzene
Styrene
Xytenes (Total)
Hexane (TIC)
1 ,2-Dichlorobenzene
2-Methylphenol
1.2.4-Trichtorobenzene
Naphthalene
Dimethylphthalale
Dlethylphthalale
Anthracene
Dl-n-butylphthalate
Fruoranthene
Pyrene
Butylbenzylphthalate
Bis(2-ethylhexyl)phthalale
Dl-n-octylphthalate
1.1'-Blphenyl(TIC)
Benzole Add (TIC)
1 Melhylethylbenzene (TIC)
Lindane (Total)
Heptachlor
Aldrin
Endosulfan 1

Chemical ol
Potential Concern
(Contributes >1%)

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
n°
no
no
no
no
ho
no

YES
no

Maximum Detected
Concentration

(mg/kg)

2.00E-03
600E-03
3.00E-01
2. IDE -02
960E-01
500E+00
320E+01
800E-03
7.00E+OO
3.BOE+02
330E+OO
1.50E+01
4.00E-03
1. IDE +02
1.20E+O1
1.60E+00
2.60E-02
440E-01
1.80E401
1 80E-01
2.60E-01
44OE-01
3.30E+00
200E-01
1.30E-01
3.60E+00
630E+01
7.40E+00
1.60E+01
850E-02
6.50E+OO
140E-04
7.00E-05
8.30E+00
9.20E-03

Reference
Dose

(mg/kg-day)

6.0E-02
1.0E-01
9.0E-03
1.0E-01
9.0E-03
7.0E-04
6.0E-03
4.0E-03
1.0E-02
2.0E-01
2.0E-02
1.0E-01
2.0E-01
2.0E+00
60E-02
9.0E-02
5.0E-02
1.0E-02
4.0E-02
1.0E+01
8.0E-01
3.0E-01
1.0E-01
4.0E-02
3.0E-02
2.0E-01
2.0E-02
2.0E-02
5.0E-02
4.0E-MX)
4.0E-02
3.0E-04
5.0E-04
3.0E-05
6.0E-03

Risk
Factor

(unllless)

333E-02
600E-02
333E*01
2.10E-01
1.07E+O2
7.14E+O3
5.33E+03
200E+OO
7.00E+02
1.90E+03
165E+02
1 50E+02
200E-02
55OE+O1
2.00E+02
1.78E+01
5.20E-01
4.40E4O1
450E+O2
1.80E-02
325E-01
1.47E+OO
330E+O1
5.00E+OO
4.33E+00
1.80E401
315E403
3.70E402
3.20E402
2.13E-02
1.63E+02
4.67E-01
1.40E-01
2.77E405
1.53E+00

Contribution to
Total Risk lor Matrix

(Percent)

0.00%
0.00%
0.00%
0.00%
0.01%
0.61%
0.46%
0.00%
0.06%
0.16%
0.01%
0.01%
0.00%
0.00%
0.02%
0.00%
0.00%
0.00%
0.04%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
057%
0.03%
0.03%
0.00%
0.01%
0.00%
0.00%
23.69%
0.00%
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TOXSL . IABSS XLS
} ILE6-12

CHEMSOL, INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN
SURFACE SOIL - LOT 1A AND LOT IB (SITE-WIDE)

NONCARCINOGENS:

CHEMICAL

Dieldrin
Endrin (Total)
Endosullan II
4.4'-DDT
alpha-Chlordane
gamma-CNordane
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium lit
Chromium VI
Manganese
Mercury
Nickel
Silver
Thallium
Vanadium
Zinc

Chemical of
Potential Concern
(Contributes >1%)

YES
no
no
no
no
no

YES
YES
no
no

YES
no

YES
YES
YES
no
no

YES
YES
no

Maximum Detected
Concentration

(mo/kg)

1.30E401
1.30E-01
9.50E-03
1.20E-01
1.30E-01
2.30E-02
2.97E+01
8.00E4OO
3.98E+02
3.20E+00
3.00E+01
3.69E+02
6.14E+01
1.84E+03
7.70E+00
5.93E+01
1.45E+01
1.90E400
2.30E+02
4.17E+02

Reference
Dose

(mg/kg-day)

5.0E-05
3.QE-04
6.0E-03
5.0E-04
6.0E-05
6.0E-05
4.0E-04
3.0E-04
7.0E-02
5.0E-03
1.0E-03
1.0E400
5.0E-03
5.0E-03
3.0E-04
2.0E-02
5.0E-03
8.0E-05
7.0E-03
3.0E-01

Risk
Factor

(unitless)

2.60E+05
4.33E+02
1.58E+00
2.40E402
2.17E403
3.83E+02
7.43E+04
2.67E+04
5.69E+03
6.40E+O2
3.CWE+O4
3.69E+02
1.23E+04
3.68E+05
2.57E-»04
2.97E+03
2.90E403
2.38E404
3.29E404
1.39E403

Contribution to
Total Risk for Matrix

(Percent)

22.27%
0.04%
0.00%
0.02%
0.19%
0.03%
6.36%
2.28%
0.49%
0.05%
2.57%
0.03%
1.05%

31.52%
2.20%
0.25%
0.25%
2.03%
2.81%
0.12%

TOTAL RISK FACTOR 1.17E406 100%

n

o
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TOXSCRNIOT1ABSB XLS

v iBLE6-13

CHEMSOL. INC. SITE
CHEMICAL CONCENTRATION • TOXICITY SCREEN

SUBSURFACE SOIL - LOT 1A AND LOT IB (SITE-WIDE)

CARCINOGENS:

CHEMICAL

Methylene Chloride
1.2-Dichloroelhane
Carbon Telrachloride
1 ,2-Dichlocopropane
Trichloroethene
1.1.2-Trichloroelhane
Benzene
Telrachloroethene
1 ,1.2,2-Telrachloroethane
1 ,4-Dichlorobenzene
Hexachloroelhane
N-Nitrosodphenylamine
Carfoazole
Bis(2-ethyfcexyl)phthalate
Undane (Total)
Heptachlor
Aldrin
Heplachlor Epoxlde
Dieldrin
4.4--DDE
4.4--DDD
4.4--DDT
alpha-Chlordane
gamma-Chlordane
Toxaphene
Arodor 1248
Arodor 1254
Arodor 1260
Arsenic
Beryllium

Chemical of
Potential Concern
(Contributes >1%)

no
no
no
no
no
no
no
no

YES
no
no
no
no
no
no
no

YES
no

YES
no
no
no
no
no

YES
YES
YES
YES
YES
YES

Maximum Detected
Concentration

(mgflcg)

3.00E-03
2.50E-02
1.70E+00
200E-03
1.80E+O1
3.00E-03
480E-01
1.20E+O1
9.00E+OO
6. IDE -02
1.70E-01
1.40E-01
200E+O1
2.00E+00
3.90E-03
2.20E-04
1.40E-01
200E-02
1.30E-01
1.20E-01
1.50E-01
340E-01
4.20E-02
4.10E-02 ,
2.20E+01
5.80E+00
1.70E+00
2.60E+OO
3.40E+00
2.30E+00

Slope
Factor

(mg/kg-dayH

7.5E-03
9. IE-02
1.3E-01
6.6E-02
1.1E-02
5.7E-02
2.9E-02
5.2E-02
2.0E-01
2.4E-02
1.4E-02
4.9E-03
2.0E-02
1.4E-02
1.3E+OO
4.5E400
1.7E+O1
9. IE +OO
1.6E+O1
3.4E-01
2.4E-01
3.4E-01
1.3E+OO
1.3E4OO
1.1E+00
7.7E+00
7.7E400
7.7E*00
1.75E400
4.3E+00

Risk
Factor

(unitless)

225E-05
2.28E-03
2.21E-01
1.36E-04
1 98E-01
1.7 IE-04
1 39E-02
624E-01
1 80E+00
1.46E-03
2.38E03
6.86E-04
400E-01
280E-02
5.07E-03
990E-04
238E+00
182E-01
208E+OO
4.08E-02
3.60E-02
1.16E-01
5.46E-02
5.33E-02
2.42E+01
4.47E+01
131E+O1
2.00E401
595E+OO
9.89E+00

Contribution to
Total Risk tor Matrix

(Percent)

O.OOX
0.00%
0.18%
0.00%
0.16%
0.00%
0.01%
0.50%
1.43%
0.00%
0.00%
0.00%
0.32%
0.02%
0.00%
0.00%
1.89%
0.14%
1.65%
0.03%
0.03%
0.09%
0.04%
0.04%
19.20%
35.43%
10.38%
15.88%
4.72%
7.85%

TOTAL RISK FACTOR - 1 26E+O2 100%
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TOXSCDNloriABSBXtS

NONCARCINOGENS:

V JLE6-13

CHEMSOL. INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

SUBSURFACE SOIL - LOT 1A AND LOT IB (SITE-WIDE)

CHEMICAL

Methylene Chloride
Acetone
Carbon DisulfkJe
1.1-Dichloroethane
1.2-Dichloroethene (Total)
2-Butanone
CartxHi Telrachtoride
Trichloroelhene
1 , 1 ,2-Trichloroethane
4-Methyl-2-Pentanone
Telrachloroethene
Toluene
Toluene (TIC)
Chlorobenzene
Ethyl benzene
Xylenes (Total)
Hexane (TIC)
1 ,2-DtehlotDbenzene
Hexachtoroethane
1 ,2,4-Trichlorobenzene
Naphthalene
Acenaphthene
Dlethylphthalale
Fluorene
Anthracene
Di-n-butyrlphthalate
Fluoranthene
Pyrene
Butylbenzytphthalate
Bis(2-elhylhexyl)phthalale
Di-n-octylphthalate
1.T-Biphenyl(TIC)
1-Methylettiylbenzene (TIC)
Lindane (Total)
Heptachlor
Aldrln

Chemical ol
Potential Concern
(Contributes >1%)

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

Maximum Detected
Concentration

(mg/kg)

3.00E-03
1.10E-01
300E-03
7.00E-03
3.40E+00
1.30E-02
1.70E+00
1.80E+01
3.00E-03
400E-03
1.20E+01
2.70E401
1.80E-01
8.30E+00
8.80E+oo
4.00E+01
3.80E-02
1.00E+01
1.70E-01
7.80E+00
380E+OO
5.90E+00
660E-01
9.90E+00
4.40E+02
6.10E+00
840E+00
5. IDE +00
5.90E-01
2.00E400
1.80E-01
660E+00
600E-01
390E-03
2.20E-04
1.40E-01

Reference
Dose

(mg/kg-day)

6.0E-02
1.0E01
1.0E-01
1.0E-01
90E-03
60E-01
7.0E-04
6.0E-03
4.0E-03
8.0E02
1.0E-02
2.0E-01
20E-01
2.0E-02
1.0E-01
2.0E+00
6.0E-02
9.0E-02
1.0E-03
1.0E-02
40E-02
6.0E-02
8.0E-01
4.0E-02
3.0E-01
1.0E-01
4.0E-02
3.0E-02
20E-01
2.0E-02
2.0E-02
5.0E-02
4.0E-02
3.0E-04
S.OE-04
3.0E-05

Risk
Factor

(unitless)

5.00E-02
1.10E+00
300E-02
7.00E-02
3.78E+02
2.17E-02
243E+O3
300E4O3
7.50E-01
S.OOE-02
1.20E+O3
1.35E+02
9.00E-01
4.15E+02
8.80E+01
2.00E+01
6.33E-01
1.11E402
1.70E402
7.80E+02
9.50E+01
9.83E+01
8.25E-01
2.48E+02
1.47E+03
6.10E401
2.10E+02
1.70E402
295E4OO
100E+O2
9.00E+OO
1.32E402
150E+01
1.30E+01
4.40E-01
4.67E+03

Contribution to
Total Risk for Matrix

(Percent)

OfJO%
0.00%
0.00%
0.00%
0.07%
0.00%
0.42%
0.52%
0.00%
0.00%
0.21%
0.02%
0.00%
0.07%
0.02%
0.00%
0.00%
0.02%
0.03%
0.14%
0.02%
0.02%
0.00%
0.04%
0.26%
0.01%
0.04%
0.03%
0.00%
0.02%
000%
002%
0.00%
0.00%
0.00%
0.81%
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TOXSCnNlOtlABSBXl.S

NONCARCINOGENS: (Cont'd)

\ .BLE6-13

CHEMSOL. INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

SUBSURFACE SOIL - LOT 1A AND LOT IB (SITE-WIDE)

CHEMICAL

Heplachlor Epoxkte
DieWrin
Endrln (Total)
Endosullan II
4.4--DDT
Methoxychlor
alpha-Chkxdane
gamma-Chlordane
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium III
Chromium VI
Manganese
Mercury
Nickel
Silver
Thallium
Vanadium
Zinc

Chemical ol
Potential Concern
(Contributes >1%)

no
no
no
no
no
no
no
no

YES
YES
YES
no
no
no

YES
YES
YES
no
no

YES
YES
no

Maximum Detected
Concentration

(me/kg)

2.00E-02
1.30E-01
1.30E-02
4.00E-01
3.40E-01
1.00E-02
4.20E-02
4 10E-02
3.90E+00
3.40E+OO
1 73E+03
2.30E+OO
1.30E+00
1.77E+02
2.94E+01
2.30E+03
3.00E+00
5.64E+01
7.10E+00
1.20E+OO
5.32E401
1.75E+02

Reference
Dose

(mg/kg-day)

1 3E-05
5.0E-05
3.0E-04
6.0E-03
5.0E-04
5.0E-03
60E-05
6.0E-05
4.0E04
3.0E04
7.0E-02
5.0E-03
1.0E-03
IDE +OO
5.0E-03
50E-03
30E-04
2.0E-02
5.0E-03
8.0E-05
7.0E-03
3.0E-01

Risk
Factor

(unitless)

1.54E+03
260E+03
433E+01
6.67E+01
680E+O2
200E+OO
7.00E+02
683E+02
9.75E403
1.13E+04
247E+04
460E+02
1.30E403
1.77E+02
5.88E+O3
460E-fO5
1.00E404
2.82E+03
142E+03
1.50E+04
760E+03
5.B3E402

Contribution to
Tola! Risk lor Matrix

(Percent)

0.27%
0.45%
0.01%
0.01%
0.12%
0.00%
0.12%
0.12%
1.70%
1.98%
4.31%
008%
0.23%
0.03%
1.03%

80.23%
1.74%
0.49%
0.25%
2.62%
1.33%
0.10%

TOTAL RISK FACTOR 5.73E+05 100%
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TOXSC.•:•'. ol XLS
3LE 6-14

CHEMSOL, INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

SURFACE AND SUBSURFACE SOIL - EFFLUENT DISCHARGE LINE

CARCINOGENS:

CHEMICAL

Carbon Talrachlorlde
Trichloroelhene
1 , 1 ,2-Trichloroethane
Tetrachloroelhene
1 , 1 ,2.2-Tetr achloroclhane
Hexachtoroethane
Carbazole
Benzo(a)anlhracen«
Chrysene
Bis(2-ethytiexyl)phlhalate
Benzo(b)Nuoranthen0
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
beta-BHC
Aldrin
Dieldrin
4.4--DDE
4.4'-DDT
alpha-Chlordane
gamma-Chlordane
Aroclor 1248
Aroclor 1254
Aroclor 1260
Arsenic
Beryllium

Chemical ol
Potenlial Concern
(Contributes >1%)

no
no
no
no
no
no
no
no
no
no
no
no

YES
no
no
no
no
no
no
no
no

YES
YES
YES
YES
YES

Maximum Detected
Concentration

(mg/kg)

1.00E-02
6.10E-02
5.00E-03
2.00E-02
2.50E-02
5.10E-02
3.40E-02
2.70E-01
3.20E-01
1.70E+01
300E-01
2.80E-01
2.50E-01
8.60E-02
9.50E-03
6.70E-03
6.69E-03
3.80E-03
4.20E-03
7.21 E-03
2.64E-03
1.70E-01
5.40E-01
2.60E-01
6.10E+00
2.40E+00

Slope
Factor

(mg/kg-dayH

1.3E-01
1. IE-02
5.7E-02
5.2E-02
2.0E-01
1.4E-02
2.0E-02
7.3E-01
7.3E-03
1.4E-02
7.3E-01
7.3E-02
7.3E400
7.3E-01
1.8E+00
1.7E+O1
1.6E+01
3.4E-01
3.4E-01
1.3E+00
1.3E+00
7.7E+00
7.7E+00
7.7E400
1.75E400
4.3E+00

Risk
Factor

(unitless)

1.30E-03
6.7 IE-04
2.85E-04
1.04E-03
5.00E-03
7.14E-04
6.BOE-04
1.97E-01
2.34E-03
2.38E-01
2.19E-01
2.04E-02
1.83E«00
6.28E-02
1.71E-02
1.14E-01
1.07E-01
1.29E-03
1.43E-03
9.37E-03
3.43E-03
1.31E+00
4.16E+OO
2.00E+00
1.07E+01
}.03EW

Contribution to
Total Risk for Matrix

(Percent)

0.00%
0.00%
0.00%
0.00%
0.02%
0.00%
0.00%
0.63%
0.01%
0.76%
0.70%
0.07%
5.83%
0.20%
0.05%
0.36%
0.34%
0.00%
0.00%
0.03%
0.01%
4.18%
13.29%
6.40%
34.11%
32.98%

TOTAL RISK FACTOR 3.13E401 100%

H-
(A
0-
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TOXSCHNECX XLS

NONCARCINOGENS:

8LE 6-14

CHEMSOL, INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

SURFACE AND SUBSURFACE SOIL - EFFLUENT DISCHARGE LINE

Cf"
rO

CHEMICAL

1 ,2-Dichloroethene (Total)
Carbon Tetrachloride
Trichloroethene
1.1.2-Trichloroelhana
Tetrachloroelhene
Toluene
Phenol
1 ,2-Dichlorobenzene
2-Melhylphenol
4-Melhylphenol
Hexachloroethane
2.4-Dimelhylphenol
Naphthalene
Acenaphthene
Fluorene
Anthracene
Di-n-burylphthalate
Fluoranthene
Pyrene
Butylbenzytphthalate
Bis(2-ethylhexyl)phthalate
Dichlorodifluoromethane (TIC)
Aldrin
Dieldrin
4.4'-DDT
alpha-Chlordane
gamma-Chlordane
Arsenic
Barium
Beryllium
Cadmium
Chromium III
Chromium VI
Manganese
Mercury
Nickel

Chemical of
Potential Concern
(Contributes >1%)

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

YES
YES
no
no
no
n°

YES
YES
no

Maximum Detected
Concentration

(mg/kg)

2.00E-02
1.00E-02
610E-02
5.00E-03
2.00E-02
1.10E-01
1.60E-01
9.00E-01
6.90E-01
1.30E+00
5. IDE -02
4.50E-01
3.00E-02
2.10E-02
1.80E-02
3.30E+00
1.10E-01
5.50E-01
4.00E-01
2.03E-01
1.70E+01
3.20E-02
6.70E-03
6.69E-03
4.20E-03
7.21 E-03
2.64E-03
6.10E+00
4.94E+02
2.40E+00
3.50E400
3.43E+01
5.71E+00
2.85E+03
8.80E+00
1.32E+O2

Reference
Dose

(mg/kg-day)

9.0E-03
7.0E-04
6.0E-03
4.0E-03
1.0E-02
2.0E-01
6.0E-01
9.0E-02
5.0E-02
5.0E-03
1.0E-03
2.0E-02
4.0E-02
6.0E-02
4.0E-02
3.0E-01
1.0E-01
4.0E-02
3.0E-02
2.0E-01
2.0E-02
2.0E-01
3.0E-05
5.0E-05
5.0E-04
6.0E-05
6.0E-05
3.0E-04
7.0E-02
5.0E-03
1.0E-03
1.0E400
5.0E-03
5.0E-03
3.0E-04
2.0E-02

Risk
Factor

(unitless)

2.22E400
1.43E+O1
1.02E+01
1.25E400
2.00E400
5.50E-01
3.00E-01
1.00E*01
1.38E+01
2.60E+02
5.10E+01
2.25E4O1
7.50E-01
3.50E-01
4.50E-01
1.10E+01
1.10E400
1.38E+O1
1.33E4O1
1.02E400
8.50E402
1.60E-01
2.23E4O2
1.34E402
8.40E4OO
1.20E+02
4.40E401
2.03E+O4
7.06E+O3
4.80E402
3.50E403
3.43E+O1
1.14E403
5.70E+05
2.93E+04
6.60E4O3

Contribution to
Total Risk lor Matrix

(Percent)

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.04%
0.01%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.12%
0.00%
0.03%
0.02%
0.00%
0.02%
0.01%
2.98%
1.03%
0.07%
0.51%
0.01%
0.17%
83.50%
4.30%
0.97%
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XIS

( >BLE 6-14

CHEMSOL. INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

SURFACE AND SUBSURFACE SOIL - EFFLUENT DISCHARGE LINE

NONCARCINOGENS: (Confd)

CHEMICAL

Selenium
Silver
Thallium
Vanadium
Zinc

Chemical ol
Potential Concern
(Contributes >1%)

no
no

YES
YES
YES

Maximum Detected
Concentration

(mgfcg)

1.40E+00
2.10E+00
1.90E+OO
7.44E+01
2.17E+O3

Reference
Dose

(mg/kg-day)

5.0E-03
5.0E-03
8.0E05
7.0E-03
3.0E-01

Risk
Factor

(unitless)

2.SOE402
420E+O2
238E+04
106E+O4
7.23E+O3

Contribution to
Total Risk for Matrix

(Percent)

0.04%
0.06%
3.48%
1.56%
1.06%

TOTAL RISK FACTOR » 6.B3E+O5 100%
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CARCINOGENS:

TABLE 6-15

CHEMSOL. INC. SFTE
CHEMICAL CONCENTRATION • TOXICFTY SCREEN

AIR (ON-SfTE)

CHEMICAL

Benzene
Methyfene Chloride
Tetrachloroethene
Trichloroethene

Chemical of
Potential Concern
(Contributes >1%)

YES
YES
YES
YES

Maximum Detected
Concentration

(mg/m3)

2.55E-03
2.08E-02
4.06E-03
1.61E-03

Slope
Factor

(mo/kg-day)-1

2.9E-02
1.6E-03
2.0E-03
6.0E-03

Risk
Factor

(unitless)

7.40E-05
3.33E-05
8.12E-06
9.66E-06

Contribution to
Total Risk for Matrix

(Percent)

59.16%
26.62%
6.50%
7.73%

TOTAL RISK FACTOR 1.25E-04 100%

Pagel
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TOXSCRNAIR OS XLS

NONCARCINOGENS:

CHEMICAL

2-Butanone
Dichlorodifluoromethane
Hexane
Methytene Chloride
Toluene
1,1.2-Trichloro-1.2,2-trifluoroethane

Chemical of
Potential Concern
(Contributes >1%)

YES
YES
YES
YES
YES
YES

Maximum Detected
Concentration

(mo/m3)

1.85E-02
1.09E-02
1.06E 02
2.08E-02
2.03E 02
7.65E-02

(ABLE 6-15

CHEMSOL. INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

AIR (ON SfTE)

Reference
Dose

(mgAg-day)

Risk
Factor

(unltless)

Contribution to
Total Risk lor Matrix

(Percent)

2.9E-01 6.38E-02
5.0E-02 2 18E-01
5.7E-02 1.86E-01
8.6E-01 2.42E-02
1.IE-01 1.85E-01

8.6E+00 8.90E-03

TOTAL RISK FACTOR - 6 85E-01

9.31%
31.81%
27.13%
3.53%
26.93%
1.30%

100%
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TOXSCRNAJR DW XLS

CARCINOGENS:

TABLE 6-16

CHEMSOL, INC. SfTE
CHEMICAL CONCENTRATION - TOXICfTY SCREEN

AIR (DOWNWIND OF THE SITE)

CHEMICAL

Chemical of
Potential Concern
(Contributes >1%)

Maximum Detected
Concentration

(mg/m3)

Slope
Factor

(mg/Kg-day)-1

Risk
Factor

(unitless)

Contribution to
Total Risk for Matrix

(Percent)

No site-related carcinogenic chemicals were detected downwind of the Chemsol site
TOTAL RISK FACTOR O.OOE+00 0%
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TOXSCHNAin OW XIS

NONCARCINOQENS:

6-16

CHEMSOL, INC. SITE
CHEMICAL CONCENTRATION • TOXICfTY SCREEN

AIR (DOWNWIND OF THE SfTE)

CHEMICAL

2 Butanone
Dichlorodifluorome thane

Chemical of
Potential Concern
(Contributes >1%)

YES
YES

Maximum Detected
Concentration

(mg/m3)

2.86E 02
4.94E-03

Reference
Dose

(mo/kg-day)

2.9E-01
5.0E-02

Risk
Factor

(unitless)

986E-02
9.88E-02

Contrlxitlon to
Total Risk for Matrix

(Percent)

49.05%
50.05%

TOTAL RISK FACTOR 1.97E-01 100%
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CARCINOGENS:

\ TABLE 6-17

CHEMSOL. INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

GROUND WATER (SITE-WIDE)

CHEMICAL

Vinyl Chloride
Methylene Chloride
1,1-Dichloroelhene
Chloroform
1 ,2-Dichloroelhane
Carbon Telrachloride
1 ,2-Dichloropropane
Trichloroelhene
1.1,2-Trichloroethane
Benzene
Telrachloroethene
1 , 1 ,2,2-Tetrachtor -thane
Hexachloroethane (TIC)
Bis(2-chtoroethyl)elher
1 ,4-DichlorDbenzene
Bi*(2-chk>rolsopropyl)ether
Hexachloroethane
Isophorone
Benzo(a)anlhracene
Chrysene
Bis(2-elhy»iexyl)phthalale
Benzo(b)fluoranthene
Benzo(a)pyrene
alpha-BHC
Lindane (Total)
Heplachlor
Aldrin
Heptachlor Epoxlde
Dleldrin
4.4'-DDE
4,4'-DDD
4.4'-DDT
alpha-Chlordane
gamma-CNofdane
Arsenic
Beryllium

Chemical ol
Potential Concern
(Contributes >1%)

YES
no

YES
YES
YES
YES
no

YES
no

YES
no
no
no

YES
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

Maximum Detected
Concentration

(mctf)

3.30E+00
6.00E+00
1.70E+OO
550E+01
230E+O1
3.50E+01
250E-02
180E+02
2.50E01
1.60E+01
1.70E+00
4.40E-02
8.60E-02
200E-01
130E-01
1.40E-02
3.00E-02
7.00E-03
8.00E-04
7.00E-04
200E-03
100E-03
9.00E-04
1.00E-OS
1.00E-05
1.00E-05
3.00E-05
3.00E-05
2.00E-05
2.80E-04
2.00E-05
6.00E-OS
400E-05
1.40E-05
3.30E-02
660E-03

Slope
Factor

(mg/kg-day)- 1

1.9E+00
75E-03
6.0E-01
6. IE-03
9 IE-02
1.3E-01
6.8E-02
1. IE-02
57E-02
2.9E-02
5.2E-02
2.0E-01
1.4E-02
1.1E+OO
2.4E-02
7.0E-02
1.4E-02
9.5E-04
7.3E-01
7.3E-03
1.4E-02
7.3E-01
7.36*00
6.3E+00
1.3E+00
4.5E+OO
1.7E+01
9.1E+OO
1.6E+01
3.4E-01
2.4E-01
3.4E-01
1.3E+00
1.3E*00

1.75E+00
4.3E+OO

Risk
Factor

(unitless)

6.27E+OO
450E-02
1.02E400
3.36E-01
209E+OO
455E+00
1.70E-03
1.98E400
1.43E-02
4.64E-01
864E-02
8.80E-03
1.20E-03
2.20E-01
3.12E-03
9.80E-04
420E-04
665E-06
5.84E-04
5.11E-06
2.80E-OS
7.30E-04
657E-03
630E-05
1.30E-OS
4.50E-05
5.10E-04
2.73E-04
3.20E-04
9.52E-05
4.80E-06
272E-05
5.20E-05
1.82E-05
5.78E-02
2.64E-02

Contribution to
Total Risk for Matrix

(Percent)

36.47%
0.26%
5.93%
1.95%
12.17%
26.47%
0.01%
11.52%
0.08%
2.70%
0.51%
0.05%
0.01%
1.28%
0.02%
0.01%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.04%
0.00%
0.00%
0.00%
000%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
000%
0.34%
0.17%

Pag* 1 TOTAL RISK FACTOR - 1.72E+01 100%
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TOXS>v,n'.*iiWH2.XLS

ABLE 6-17

CHEMSOL, INC. SITE
CHE MICAL CONCENTRATION - TOXICITY SCREEN

GROUND WATER (SITE-WIDE)

NONCARCINOGENS:

I
3

O
O

:' -i
V!

0-
"0

CHEMICAL

Methylena Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroelhane
1,2-Dichloroethene (Total)
Chloroform
2-Bulanone
Carbon Telrachloride
Trichloroethane
1,1,2-TricNoroethane
4-Methyl-2-Penlanone
Telrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Xylenes (Total)
Hexachloroelhane (TIC)
Phenol
1 ,2-Dichlorobenzene
2-Methylpbenol
Bis(2-chloroisopropyl)elher
4-Methylphenol
Hexachloroethane
Nitrobenzene
Isophorone
2,4-Dimethylphenol
2,4-Dlchlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
Dimelhylphthalate
Dielhylphthalale
Dl-n-butylphthalale
Fluoranthene
Bis(2-elhylhexyl)phlhalate

Chemical of
Potential Concern
(Contributes >1%)

no
YES
no
no
no

YES
YES
no

YES
YES
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

Maximum Detected
Concentration

(me/I)

6.00E+00
1.20E402
1.00E-03
1.70E4OO
4.80E-01
3.90E+01
5.50E401
2.10E+01
3.50E+01
1.80E+02
2.50E-01
7.90E+00
1.70E+00
2.70E+01
4.20E+00
1.60E+00
5.70E400
8.60E-02
2.90E-01
3.30E+00
1.20E400
1.40E-02
7.10E-02
3.00E-02
2.05E-02
7.00E-03
3.80E-02
5.90E-02
1.00E-01
1.00E-01
3.00E-03
1.10E-01
4.00E-04
7.00E-04
2.00E-03

Reference
Dose

(mg/kg-day)

6.0E-02
1.0E-01
1.0E-01
9.0E-03
1.0E-01
9.0E-03
1.0E-02
6.0E-01
7.0E-04
6.0E-03
4.0E-03
8.0E-02
1.0E-02
2.0E-01
2.0E-02
1.0E-01
2.0E+00
1.0E-03
6.0E-01
9.0E-02
5.0E-02
4.0E-02
5.0E-03
1.0E-03
5.0E-04
2.0E-01
2.0E-02
3.0E-03
1.0E-02
4.0E-02
1.0E401
8.0E-01
1.0E-01
4.0E-02
2.0E-02

Risk
Factor

(unitless)

1.00E+02
1.20E403
1.00E-02
1.89E+02
4.80E4OO
4.33E<03
5.50E-K)3
3.50E401
5.00E+04
3.00E+04
6.25E+01
9.88E401
1.70E402
1.35E402
2.10E+02
1.60E401
2.85E+00
8.60E+O1
4.83E-01
3.67E4O1
2.40E401
3.50E-01
1.42E401
3.00E+01
4.10E401
3.50E-02
1.90E+00
1.97E+O1
t.OOE*01
2.50E+00
3.00E-04
1.38E-01
4.00E-03
1.75E-02
1.00E-01

Contribution to
Total Risk for Matrix

(Percent)

0.10%
1.24%
0.00%
0.20%
0.00%
4.49%
5.70%
0.04%
51.78%
31.07%
0.06%
0.10%
0.18%
0.14%
0.22%
0.02%
0.00%
0.09%
0.00%
0.04%
0.02%
0.00%
0.01%
0.03%
0.04%
0.00%
0.00%
0.02%
0.01%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
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TOXSCHNGWfttXLS

V ABLE 6-17

CHEMSOL. INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

GROUND WATER (SITE-WIDE)

NONCARCINOGENS: (Cont'd)

CHEMICAL

1.V-Biphenyl(TIC)
Benzole Acid (TIC)
Acetophenone (TIC)
CNorobenzene (TIC)
Ethylbenzena (TIC)
Toluene (TIC)
Lindana (Total)
Heplachlor
Akfrin
Heptachlor Epoxlde
Endosultan 1
Dleldrin
4.4'-DDT
MelhoxycNor
alpha-Chlordane
gamma-Chlordane
Arsenic
Barium
Beryllium
Cadmium
Chromium III
Chromium VI
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc
Cyanide

Chemical of
Potential Concern
(Contributes >1%)

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

YES
no
no
no
no
no
no
no
no

Maximum Detected
Concentration

(moTI)

1.70E-02
1.30E-01
7.05E-02
2.20E-01
3.80E-02
1.90E02
1.00E-05
VOOE-05
3.00E-05
3.00E-05
200E-05
2.00E-05
800E-05
6.00E-05
4.00E-05
1.40E-05
3.30E-02
4.01 E+00
6.60E-03
3.26E-02
9.34E-02
156E-02
1.91E+01
9.00E-04
1.85E-01
1.43E-02
2.06E-02
8.00E-03
1.26E-01
6.29E-01
S.30E-01

Reference
Dose

(mg/kg-day)

5.0E-02
4.0E+00
1.0E-01
2.0E-02
1.0E-01
2.0E-01
3.0E-04
5.0E-04
3.0E-05
1.3E-05
6.0E-03
5.0E-05
5.0E-04
S.OE-03
6.0E-05
6.0E-05
3.0E-04
7.0E-02
5.0E-03
S.OE-04
1.0E+00
S.OE-03
5.0E-03
3.0E-04
2.0E-02
5.0E-03
S.OE-03
8.0E-05
7.0E-03
3.0E-01
2.0E-02

Risk
Factor

(uniHess)

3.40E-01
3.25E-02
7.05E-01
1.10E+01
380E-01
9.50E-02
3.33E-02
200E-02
1.00E+00
231E+00
3.33E-03
400E-01
1.60E-01
1.20E-02
6.67E-01
2.33E-01
1. IDE +02
573E+01
1.32E+00
6.52E+01
934E-02
3.11E+OO
3.82E+03
300E+OO
925E+OO
286E+00
4.12E+OO
1.00E+02
1.80E+O1
2.10E+OO
265E+01

Contribution lo
Tola! Risk for Matrix

(Percent)

0.00%
0.00%
0.00%
0.01%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.11%
0.06%
0.00%
0.07%
0.00%
0.00%
3.96%
0.00%
0.01%
0.00%
0.00%
0.10%
0.02%
0.00%
0.03%

TOTAL RISK FACTOR 966E+O4 100%
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TOXSCRNSW OS XLS

CARCINOGENS:

CHEMICAL

TABLE 6-IB

CHEMSOL. INC. SFTE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

SURFACE WATER (ON-SITE)

Vinyl Chloride
Melhylene Chloride
Chloroform
1.2-Dlchloroethane
Bromodlchloromethane
1,2-Dichloropropane
Trichloroethene
Dibromochlorome thane
Benzene
Bis(2-ethylhexyl)phthalete
Benzo(b)fluoranthene
LJndane (Total)
Heptachlor Epoxide
4.4--DDT
gamma-Chlordane
Arsenic
Beryllium

Chemical of
Potential Concern
(Confrlbutes >1%)

YES
no
no
YES
no
no
no
no
no
no
YES
no
no
no
no

no ++
no ++

Maximum Detected
Concentration

(mg/1)

1.80E-02
1.00E-02
1.70E-02
1.80E 02
7.00E-03
1.00E-03
2.90E-02
1.00E-03
1.40E-02
7.00E-04
8.00E-04
1.00E-05
1.00E-05
1.00E-05
2.00E-05
5.90E-03
5.90E-04

Slope
Factor

(moyXg-day)-l

1.9E+00
7.5E-03
6.IE-03
9. IE-02
6.2E-02
6.8E-02
1. IE-02
8.4E-02
2.9E-02
1.4E-02
7.3E-01
1.3E+00
9.1E+00
3.4E-01
1.3E+00

1.75E+00
4.3E+00

Risk
Factor

(unltless)

3.42E-02
7.50E-05
1.04E-04
1.64E-03
4.34E-04
6.80E-05
3.19E-04
8.40E-05
4.06E-04
980E-06
S.84E-04
1.30E-05
9.10E-05
3.40E-06
2.60E-05
1.03E-02
2.54E-03

Contribution to
Total Risk for Matrix

(Percent)

67.17%
0.15%
0.20%
3.22%
0.85%
0.13%
0.63%
0.16%
0.80%
0.02%
1.15%
0.03%
0.18%
0.01%
0.05%
20.28%
4.98%

TOTAL RISK FACTOR 5.09E-02 100%
"++ Arsenic and beryllium were eliminated
as COPCs due to elevated upstream concentrations
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NONCARCINOGENS:

CHEMICAL

TABLE 6-18

CHEMSOU INC. SITE
CHEMICAL CONCENTRATION - TOXtCfTY SCREEN

SURFACE WATER (ON SITE)

Chemical of
Potential Concern
(Contfbutes >1%)

no
no

YES
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

no ++
no
no

YES
no
no

YES
no
no
no
no-
no

Maximum Detected
Concentration

(mcyi)

t.OOE-02
1.20E-02
1.20E-01
1.70E-02
7.00E-03
290E-02
1.00E-03
3.50E-02
1.70E-02
1.30E-02
320E-02
4.00E-03
200E-03
Q.OOE-04
9.00E-04
7.00E-04
200E-03
1.00E-05
1.00E-05
3.00E-05
t.OOE-05
1.00E-05
2.00E-05
5.90E-03
1.50E-01
5.90E-04
6.70E-03
891E-03
1.49E-03
3.10E+00
3.00E-04
6.90E-03
3.40E-03
3.4SE-02
1.96E-01

Reference
Dose

(mg/kg-day)

6.0E 02
1.0E-01
9.0E-03
1.0E-02
2.0E-02
6.0E-03
2.0E 02
2.0E-01
2.0E-02
t.OE-01

2.0E + 00
90E-02
4.0E-02
4.0E-02
3.0E-02
2.0E-02
2.0E-02
3.0E-04
1.3E-05
6.0E-03
6.0E 03
5.0E-04
6.0E-05
3.0E-04
7.0E-02
5.0E-03
S.OE-04
t.OE+00
5.0E-03
5.0E-03
3.0E-04
2.0E-02
S.OE-03
7.0E-03
3.0E-01

Risk
Factor

(unltless)

1.67E-01
1.20E-01
1.33E+01
1.70E+00
3.50E-01
4.83E+00
500E-02
1.75E-01
8.50E-01
1.30E-01
1.60E-02
4.44E-02
5.00E-02
2.25E-02
300E-02
3.50E-02
1 OOE-01
3.33E-02
7.69E-01
5.00E-03
1.67E-03
2.00E-02
3.33E-01
1.97E+01
2.14E+00
1.18E-01
1.34E+01
8.91 E-03
298E-01
6.20E+02
1 OOE+00
3.45E-01
6.80E-01
4.93E+00
6.53E-01

Contribution to
Total Risk kx Matrix

(Percent)

0.02%
0.02%
1.94%
0.25%
0.05%
0.70%
0.0t%
0.03%
0.12%
0.02%
0.00%
0.01%
0.01%
0.00%
0.00%
0.01%
0.01%
0.00%
0.11%
0.00%
0.00%
0.00%
0.05%
2.87%
0.31%
0.02%
1.95%
0.00%
0.04%

90.33%
0.15%
0.05%
0.10%
0.72%
0.10%

Methylene Chloride
1.1 Dichtofoelhane
1.2 Dtehtoroethene (Total)
Chloroform
Bromodichlorome thane
Trichloroethene
Dibromochloromethane
Toluene
Chlorobenzene
Ethylbenzene
Xylenes (Total)
1,2-Dlchlorobenzene
Naphthalene
Fluor an thene
Pyrene
Bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Undane (Total)
Heptachkx Epoxide
Endosulfan I
Endosulfan II
4.4--DDT
gamma-Chkxdane
Arsenic
Barium
Beryllium
Cadmium
Chromium III
Chromium VI
Manganese
Mercury
Nickel
Selenium
Vanadium
Zinc

>+ arsenic was eliminated as a cope due to elevated upstream concentrations TOTAL RISK FACTOR 686E+02 100%
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TOXSCHNSED-OSXIS

CARCINOGENS:

v ABLE 6-19

CHEMSOL. INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

SEDIMENT (ON-SITE)

CHEMICAL

Methylene Chloride
Chloroform
Trichloroefiene
Benzene
Telrachloroethene
Carbazole
3.3'-Dichtorobenridine
Benzo(a)anthracene
Chrysene
Bis(2-elhytiexyl)phlhalate
Benzo(b)fluoranlhene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1 ,2.3-cd)pyrene
Dibenzo(a,h)anthracene
alpha-BHC
Heptachlor
Heptachlor Epoxide
4.4--DDE
4.4--DDT
alpha-Chlordane
gamma-Chlordane
Arodor 1248
Arodor 1254
Arodor 1260
Arsenic
Beryllium

Chemical ol
Potential Concern
(Contributes >1%)

no
no
no
no
no
no
no

YES
no
no

YES
no

YES
YES
YES
no
no
no
no
no
no
no

YES
YES
YES
YES
YES

Maximum Detected
Concentration

(mg/vg)

2.70E-02
1.20E-02
7.90E-02
2.20E-01
3.00E 04
1.50E+00
660E-01
I.IOE+OI
1.20E401
430E+O1
3.20E401
7.20E+OO
1.30E+01
700E+00
1.60E+OO
1.50E-03
3.10E-02
2.80E-02
2.90E-01
990E-02
1.30E-01
2.00E-01
6.30E+00
1.00E+01 (

3.60E+OO
3.17E401
3.10E+OO

Slope
Factor

(moykg-day)- 1

7.5E-03
6. IE 03
1. IE-02
2.9E-02
52E-02
20E-02
4.5E01
7.3E01
73E-03
1.4E-02
7.3E01
7.3E-02
73E+00
7.3E-01
7.3E+00
6.3E400
45E+OO
9.1E400
3.4E-01
3.4E-01
1.3E+00
1.3E+OO
7.7E+00
7.7E+00
7.7E400
1.75E400
43E+OO

Risk
Factor

(unilless)

203E-04
7.32E-05
8.69E-04
638E-03
1 56E-05
300E-02
2.97E-01
803E+OO
8.76E-02
6.02E-01
2.34E4O1
5.26E-01
949E+01
5.11E+OO
1.17E401
945E-03
1.40E-01
2.55E-01
9.86E-02
3.37E-02
1.69E-01
2.60E-01
485E+01
7.70E+01
293E4O1
555E+01
1.33E+01

Contribution lo
Total Risk lor Matrix

(Percent)

0.00%
0.00%
0.00%
0.00%
0.00%
0.01%
0.08%
2.18%
0.02%
0.16%
6.33%
0.14%
25.71%
1.38%
3.16%
0.00%
0.04%
0.07%
0.03%
0.01%
0.05%
0.07%
13.14%
20.86%
7.93%
15.03%
3.61%

TOTAL RISK FACTOR 3.69E+02 100%
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\ ABLE 6-19

CHEMSOL, INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

SEDIMENT (ON SITE)

NONCARCINOGENS:

CHEMICAL

Methylene Chloride
Acetone
Carbon Disulfide
1.1-Dlchloroethane
1.2-Dichtoroelhene (Tola!)
Chloroform
2-Butanone
Trichloroelhene
Telrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Slyrene
Xylenes (Total)
4-Melhylphenol
Naphthalene
Acenaphthene
Diethyiphthalate
Fluorene
Anthracene
Df-n-butylphlhalate
Fkjoranthene
Pyrene
Bulylbenzylphlhalate
Bls(2-elhytiexyl)phthalale
Dl-n-octylphthalale
Benzaldehyde (TIC)
HeptacMor
Heptachlor Epoxide
Endosulfan 1

Chemical ol
Potential Concern
(Contributes >1%)

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

Maximum Detected
Concentration

(mg/kg)

2.70E-02
9.40E-01
4.00E-03
3.20E-02
1.70E-01
1.20E-02
1.50E-01
7.90E-02
300E-04
3.00E-03
1.50E-01
340E-02
2.00E-04
260E-01
1.80E-01
4.50E-01
3.50E-01
1.10E-01
6.00E-01
1.70E400
1.30E+01
1.70E+01
2.40E+O1
4.00E+00
4.30E+01
1.10E+02
6.40E-01
3.10E-02
2.BOE-02
2.30E-01

Reference
Dose

(mg/kg-day)

6.0E-02
1.0E-01
1.0E-01
1.0E-01
9.0E-03
1.0E-02
6.0E-01
6.0E-03
1.0E-02
2.0E-01
20E-02
1.0E-01
2.0E-01
2.0E400
5.0E-03
4.0E-02
6.0E-02
8.0E-01
4.0E-02
3.0E-01
1.0E-01
4.0E-02
3.0E-02
2.0E-01
2.0E-02
2.0E-02
1.0E-01
5.0E-04
1.3E-05
6.0E-03

Risk
Factor

(unitless)

4.50E-01
9.40E+00
400E-02
3.20E-01
1.89E+01
1.20E+OO
250E-01
1.32E+01
3.00E-02
1.50E-02
7.50E+00
3.40E-01
1.00E-03
1.30E-01
3.60E+01
1.13E+O1
5.83E400
1.38E-01
1.50E+01
5.67E+OO
1.30E+02
425E+02
800E402
2.00E+01
2.15E+03
5.50E403
640E4OO
6.20E401
2.15E4O3
3.83E+01

Contribution to
Total Risk for Matrix

(Percent)

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.01%
0.04%
0.08%
0.00%
0.21%
0.53%
0.00%
0.01%
0.21%
0.00%
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V ABLE 6-19

CHEMSOL. INC. SITE
CHEMICAL CONCENTRATION - TOXICITY SCREEN

SEDIMENT (ON SITE)
NONCARCINOGENS: (Conl'd)

CHEMICAL

Endrin (Tola!)
Endosulfan II
4.4--DDT
alpha-Chlordane
gamma-Chloidana
Arsenic
Barium
Beryllium
Cadmium
Chromium III
Chromium VI
Manganese
Mercury
Nickel
Selenium
Silver
Vanadium
Zinc

Contaminant of
Concern

(Contributes >1%)

no
no
no
no
no

YES
no
no
no
no
no

YES
YES
no
no
no

YES
no

Maximum Detected
Concentration

(mg/kg)

100E-02
120E-01
9.90E-02
1.30E01
200E-01
3.17E+01
4.47E+02
3.10E+00
8.90E+OO
1.70E+O2
2.83E+01
4.17E+O3
7. IDE +00
6.39E+01
4.5SE+00
7.60E400
2.0 IE +02
4.61E+02

Reference
Dose

(mg/kg-day)

3.0E-04
60E-03
S.OE-04
6.0E-05
6.0E-05
3.0E-04
7.0E-02
5.0E-03
1.0E-03
1.0E400
5.0E-03
5.0E-03
3.0E-04
2.0E-02
50E-03
5.0E-03
7.0E-03
3.0E-01

Risk
Factor

(unitless)

3.33E*O1
200E+01
1.98E+02
2.17E403
333E+03
106E+05
639E+O3
6.20E+02
8.90E+03
1.70E+O2
S.66E403
834E+O5
237E4O4
3.20E+O3
9.10E+02
1.52E+O3
2.87E+04
1.54E+O3

Contribution to
Total Risk lor Matrix

(Percent)

000%
0.00%
0.02%
0.21%
0.32%
10.18%
0.62%
0.06%
0.86%
0.02%
0.55%
80.34%
2.28%
0.31%
0.09%
0.15%
2.77%
0.15%

TOTAL RISK FACTOR 1.04E+06 100%
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TABLE 6-20

CHEMSOL, INC. SITE
POLYCYCLIC AROMATIC HYDROCARBON COMPOUND CLASSIFICATION

The following PAHs detected at the site were considered carcinogenic or noncarcinogenic:

Carcinogenic: Weight-of-Evidence Classification

Benzo(a)anthracene - B2
Benzo(b)fluoramhene - B2
Benzo(k)fluoranthene - B2
Benzo(a)pyrene - B2
Chrysene - B2
Dibenzo(a,h)anthracene - B2
Indeno(l,2,3-cd)pyrene - B2

Noncarcinogenic: Weight-of-Evidence Classification

Acenaphthene - *
Acenaphthylene - D
Anthracene - D
Benzo(g,h,i)perylene - D
Fluoranthene - D
Fluorene - D
2-Methylnaphthalene - *
Naphthalene - D
Phenanthrene - D
Pyrene - D

B2: Indicates sufficient evidence of carcinogenicity in animals and inadequate or no
evidence in humans.

D: Not classifiable as to human carcinogenicity.

*: No classification is specified in IRIS or HEAST.

Sources: USEPA, 1992b, USEPA, 1994a, and USEPA, 1994b.
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TABLE 6-21

CHEMSOL. INC SITE
SUMMARY OF CHEMCALS OF POTENTIAL CONCERN N SITE MATRCES BY AREA OF CONCERN

LOT 1A

None Selected

SURFACE SOIL

LOT IB

UXs.

d None Selected

LOT 1A
AND LOT IB
(SITE-WIDE)

*GCt

None Selected

SUBSURFACE
SOIL
LOT 1A
AND LOT IB
(SITE-WIDE)

*OCl

1.1.2.2-
TetracMoroe thane

SOILS
EFFLUENT
DISCHARGE
LOT1A

JrCCE

None Selected

UNE ON-SITE

ices
Benzene
Oichlorodifluoromethi

AIR

SXOCs.
None Selected None Selected None Selected None Selected Benzo(a)pyrene Not Analyzed

DOWNWIND

VQCs;

2-Butanone
difluoromethane Dichlorodifluorom

Hexane
Methylene Chloride
Tetrachloroethene
Toluene
Trichloroethene
l,1.2-Trichlofo-1.2,2-trlfluoroethane

&0£c
Not Analyzed

GROUND
WATER

SITE-WIDE

YQC&

SURFACE
WATER

ON-SITE

SEDIMENT

ON-SITE

1,2-Dichtoroethane None Selected
1.2 Dichlofoethene (Total)
Vinyl Chloride

Benzo(b)lluoranlhen*

PasHddes/PCBs: PasHddes/PCBs: Pestiades/PCBs:

Arodor 1254

Inorpanics:

Arsenic
Beryllium
Manganese
Mercury
Silver
Vanadium

Aldrin
Dieldrin
Arodor 1248
Arodor 1254
Arodor 1260

Inorganics:

Antimony
Arsenic
Cadmium
Chromium VI
Manganese
Mercury
Thallium
Vanadium

Aldrin
Dieldrin
Aroclor 1248
Aroctor 1254
Arodor 1260

Inorpanics:

Antimony
Arsenic
Cadmium
Chromium VI
Manganese
Mercury
Thallium
Vanadium

Aldrin
Dieldrin
Toxaphene
Arodor 1248
Aroclor 1254
Aroclor 1260

Inonianics:

Antimony
Arsenic
Barium
Beryllium
Chromium VI
Manganese
Mercury
Thallium
Vanadium

Arodor 1248
Aroclor 1254
Arodor 1260

Inorpanics:

Arsenic
Barium
Beryllium
Manganese
Mercury
Thallium
Vanadium
Zinc

Pesticldes/PCBs: Pesticides/PCBs:

NotAnalyred

PosliddBS/PCBs: Postdd^s/PCBs:

Not Analyzed

Psstiddes/PCBs:

None Selected

Inorganics:

Not Analyzed

Inorpanics:

Not Analyzed

Inorganic?: Inorpanics:

Cadmium
Manganese

Benzo(a)anthracene
Benzo(b)lluoranihen*
Benzo(a)pyrene
Dibenzo(a,h)anthracene
kideno( 1,2.3-cd)pyrene

Pesliddas/PCBs:

Arodor 1248
Arodor 1254
Arodor 1260

Arsenic
Beryllium
Manganese
Mercury
Vanadium

X

x|

Paq«1
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TABV

CHEMSOl. INC SITE
POTENTIAL EXPOSURE PATHWAYS

Matrix
Receptor

Popul«tion(»)
Exposure Retained lor
Route(«)______Quantitative Analysis Justification

PRESENT - USE SCENARIOS:

Surface Sot

Area Residents/Trespassers
(Children 12- 17 Year* Old)

Lot 1A

Ingeston
Dermal Contact*

Inhalation ol Parliculates

Area Residents/Trespassers
(Children 12- 17 Years Old)

Lot IB

Downwind (Off-Site) Residents

Site Workers
(Site-Wide)

(Loll A and Lot IB)

Construction Workers
(Site-Wide)

(Lot 1A and Lot IB)

Ingest ton
Dermal Contact'

Inhalation ol Particulales

Ingest ion
Dermal Contact

Inhalation ol Particulates

Ingest ion
Dermal Contact

Inhalation ol Particulars

Ingest ion
Dermal Contact

Inhalation of Particulates

Yes
Yes
No

Yes
Yes
No

No
No
No

No
No
No

No
No
No

Residents of the apartment complex at the northern edge and along the
western boundary ol the site may come into direct contact with surface soil in
the wooded area of the site (Lot 1A). Since Lot 1A is not fenced, it is
easily accessible to trespassers who. based on observations made during site
visits, use the area lor recreational purposes. Exposure from the inhalation of
suspended participates from surface soil is assumed to be negligible, as the
ground is covered with vegetation.

Residents ol the apartment complex at the northern edge and along the
western boundary ol "he site may come into direct contact with surface soil in
Lot IB. as only a chain link fence surrounds the area. Trespasser exposure to
suspended surface soil particulars is assumed lo be negligible based on the
lower frequency of exposure in this area as compared to Lot 1A and the
presence ol ground cover.

Since no construction work (i.e., excavation activity) is currently in progress at
at the site, exposure from paniculate releases into the ambient air and
transport downwind is assumed lo be negligible.

Since the facility is no longer operational, no site worker (employee)
exposure is occurring.

Since no construction work (i.e., excavation activity) is currently in
progress in Loll A or Lot IB, construction workers are not assumed to be
exposed lo site surface soil.
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i

Matrix
Receptor

Populations)

TAB

CHEMSOL. INC SITE
POTENTIAL EXPOSURE PATHWAYS

Exposure Retained lor
Route(«)______Quantitative Analysis Justification

PRESENT - USE SCENARIOS CONT D:

Subsurface Soil

Area Residents/Trespassers
(Children 12- 17 Years Old)

LollA

Area Residenls/Trespassers
(Children 12- 17 Years Old)

Lot 18

Downwind (Off Site) Residents

Site Workers
(Site-Wide)

(Lot tA and Lot IB)

Construction Workers
(Site-Wide)

(Loll A and Lot IB)

Ingeslion
Dermal Contact

Inhalation of Particulates

Ingestion
Dermal Contact

Inhalation of Particulars

Ingeslion
Dermal Contact

Inhalation of Particulars

Ingestion
Dermal Contact

Inhalation of Particulates

Ingestion
Dermal Contact

Inhalation of Particulates

No
No
No

No
No
No

No
No
No

No
No
No

No
No
No

Since no construction work (i.e., excavation activity) is currently in progress
in the southeastern portion of Lot 1A, trespasser exposure to subsurface soil
is assumed to be negligible.

Since no construction work (i.e.. excavation activity) is currently in progress
is currently in progress in Lot IB, trespasser exposure to subsurface soil
is assumed to be negligible.

Since no construction work (i e., excavation activity) is currently in progress
in Lot IB, exposure from paniculate releases into the ambient air and
transport downwind is assumed to be negligible.

Since the facility is no longer operational, no site worker (employee)
exposure is assumed to occur.

Since no construction work (i.e., excavation activity) is currently in
progress in Lot 1A or Lot IB, no construction worker exposure to
subsurface soil is assumed to occur.

Surface/Subsurface So*

Area Residents/Trespassers
(Children 12-17 Years Old)

Effluent Discharge Line

Site Workers
Effluent Discharge Line

Construction Workers
Effluent Discharge Line

Ingestion Yes
Dermal Contact Yes
Inhalation of Particulars ' No

Ingeslion No
Dermal Contact No
Inhalation of Particulars No

Ingeslion No
Dermal Contact No
Inhalation ol Particulates No

Area residents (i.e.. apartment complex and Fleming Street) may come
into direct contact with soil covering the •(fluent discharge line.
However, the frequency of exposure would likely be low due to the
distance of this portion of the site from the residential areas. Exposure
from the inhalation of suspended soil particulates is assumed to be
negligible, as the ground is covered with vegetation.

Since the facility is no longer operational, no site worker (employee)
exposure is assumed to occur.

Since no construction work (i.e., excavation activity) is currently in
progress in Lot 1A or Lot 1 B, no construction worker exposure to soils
is assumed to occur.
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EXP PW«

Matrix
Receptor

PopulaUon(s)

TA

CHEMSOL. INC SITE
POTENTIAL EXPOSURE PATHWAYS

Exposure Retained for
Route s)______Quantitative Analysis Justification

PRESENT - USE SCENARIOS CONT'D:

Air

Ground Water

Downwind (Off-Site) Residents
(Adults and Children)

Site Workers
(Site-Wide)

Construction Workers
(Site-Wide)

Residents
(Adults and ChikJmn)

Site Vicinity

Site Workers
(Site-Wide)

Construction Workers
(Site-Wide)

Inhalation ol VOCs Yes

Inhalation of VOCs No

Inhalation of VOCs No

Ingestion No
Dermal Contact (Shower) No"

Inhalation of VOCs No

Ingestion No
Dermal Contact (Shower) No

Inhalation of VOCs (Shower) No

Ingestion No
Dermal Contact (Shower) No

Inhalation of VOCs (Shower) No

Residents living downwind of the site may be exposed to VOCs released
released into the ambient air and transported downwind,
into the ambient air and transported off-site (downwind).

Since the facility is no longer operational, no site worker (employee)
exposure to VOCs in air is occurring.

Since no construction work (i.e., excavation activity) is currently in progress
in Lot 1A or Lot IB, no construction worker exposure to VOCs released
into the air is assumed to occur.

No residents currently live on-site. Therefore, no residential exposure to
on-site ground water is occurring. Al water connections on-site are to a
public water supply.

Since the facility does not use on-site ground water for potable purposes and
the facility is no longer operational, no site worker (employee) exposure is
occurring. All water connections on-site are to a public water supply.

Since no construction work (i.e., excavation activity) is currently in progress
at the site, no construction worker exposure to ground water is occurring.
All water connections on-site are to a public water supply.

Surface Water
(Stream IB and Drainage Ditch) Area Residents/Trespassers

(Children 12 -17 Years)

Sediment
(Stream IB and Drainage Ditch) Area Residents/Trespassers

(Children 12 -17 Years)

Ingestion
Dermal Contact

Inhalation of VOCs

Ingestion
Dermal Contact

Inhalation of Particulars

No
Yes
No

No
Yes
No

Pag* 3

Trespassers may dermaHy contact surface water in the stream and ditch while
on-site. However, they am not assumed to ingest surface water since (he
stream and ditch are too shejow to support formal recreational activities
(i.e., wading, swimming). Since limited contact with surface water is likely to
occur, exposure from releases into the ambient air is assumed to be negligible.

Trespassers may dermalry contact sediments in the stream and ditch white
on-site. However, they are not assumed to ingest sediment since the
stream and ditch are too shallow to support formal recreational activities
(i.e., wading, swimming). Since the stream and ditch have not been
observed to dry out tor several years, it is assumed that the amount ol
suspended sediment particulales is negigible.
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EXP PWAr XIS

TAB\

CHEMSOL, INC SITE
POTENTIAL EXPOSURE PATHWAYS

Matrix
Receptor

Population(s)
Exposure Retained lor
Route*si ___Quantitative Analysis Justification

FUTURE • USE SCENARIOS:

Surface Sal

Residents
(Adults and Children)

Lot 1A

Residents
(Adults and Children)

Lot IB

Site Workers
(Site-Wide)

(Loll A and Lot IB)

Ingeslion
Dermal Contact*

Inhalation of Particulates

Ingeslion
Dermal Contact*

Inhalation ol Particulales

Ingeslion
Dermal Contact*

Inhalation ol Particulates

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

If the site is residential̂  developed in the future, residents may come into
direct contact wilt) surface soil in the vicinity of their homes.

If the site is residential/ developed in the future, residents may come into
direct contact with surface soil in the vicinity ol their homes.

If the site is developed lor commercial or industrial purposes in the future,
site workers may come into direct contact with surface soil during the course
ol a normal work day (i.e.. outdoor work, lunch hour).

Construction Workers
(Site-Wide)

(Loll A and Lot IB)

Ingeslion
Dermal Contact*

Inhalation of Particulates

Yes
Yes
Yes

If the site is developed for commercial or industrial purposes in the future,
construction workers may come into direct contact with surface soil during
the course of a normal work day (i.e., outdoor work, excavation).

Subsurface Soil

Residents
(Adults and Children)

Lot 1A

Residents
(Adults and Children)

Lot IB

Site Workers
(Site-Wide)

(Loll A and Lot IB)

Construction Workers
(Site-Wide)

(Loll A and Lot IB)

Ingeslion
Dermal Contact

Inhalation of Partculales

Ingestkm
Dermal Contact

Inhalation of Parbculales

Ingeslion
Dermal Contact

Inhalation ol Particulates

Ingest ion
Dermal Contact*

Inhalation of Particulates
Inhalation ol VOCs

No
No
No

No
No
No

No
No
No

Yes
Yet
Yes
Yes

During potential future construction work (i.e., excavation activity), residents
are assumed to come into drect contact with a negligible amount of
subsurface soil as compared to construction workers.

During potential future construction work (i.e., excavation activity), residents
are assumed to come into direct contact with a negligible amount ol
subsurface soil as compared to constructions workers.

During potential future construction work (i.e., excavation activity), site
workers, during the course of a normal work day, am assumed to come into
direct contact with a negligible amount of subsurface soil as compared to
construction workers.

During potential future construction work (i.e.. excavation activity),
construction workers may come into direct contact with exposed
subsurface soil and may inhale VOCs released from tie soil as a result ol
mechanical disturbances.
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EXP PWAY XIS

TABL

CHEMSOL. INC SITE
POTENTIAL EXPOSURE PATHWAYS

Matrix
Receptor

Populatlon(s)
Exposure Retained lor
Route(s)_______Quantitative Analysis Justification

FUTURE - USE SCENARIOS CONFD:

Surface/Subsurtacf Sol Residents
(AduHs and Children)

Effluent Discharge Line
Ingeslion

Dermal Contact'
Inhalation ol Paitculates

Yes
Yes
Yes

II the site is residentiary developed in the future, residents may come into
direct contact with surface soil in the vicinity of their homes.

Site Workers
Effluent Discharge Line

Construction Workers
Effluent Discharge Line

Ingest ion
Dermal Contact*

Inhalation of Particulates

Ingest ion
Dermal Contact*

Inhalation of Particulates

Yes
Yes
Yes

Yes
Yes
Yes

II the site is developed lor commercial or industrait purposes in the future,
site workers may come into direct contact with soil during (he course ol a
normal work day (i.e.. outdoor work, lunch hour.)

If the site is developed lor commercial or industrial purposes in the future,
construction workers may come into direct contact with soil during the course
of a normal work day (i.e., outdoor work, excavation).

Air

Ground Water

Residents
(Adults and Children)

(Site-Wide)

Site Workers
(Site-Wide)

Construction Workers
(Site-Wide)

Site Residents
(Adults and Children)

(Site-Wide)

Site Workers
(Site-Wide)

Construction Workers
(Site-Wide)

Inhalation ol VOCs

Inhalation ol VOCs

Inhalation ol VOCs

Yes

Yes

Yes

Ingeslion
Dermal Contact (Shower)

Inhalation of VOCs (Shower)
(Adults only)

Ingeslion
Dermal Contact (Shower)

Inhalation of VOCs (Shower)

Ingestion
Dermal Contact (Shower)

Inhalation of VOCs (Shower)

Yes
No"
Yes

Yes
No
No
Yes
No
No

II the site is residential̂  developed in the future, residents may be
exposed to VOCs released into the ambient air. The inhalation ol VOCs
route ol exposure is also ol concern due to the history and extent of
chemical contamination al the site.
II the site is developed lor commercial or industrial purposes in the future,
site workers, during the course of a normal work day, may be exposed to
VOCs released into the ambient air. The inhalation of VOCs route of
exposure is also ol concern due to the history and extent of chemcial
contamination al the site.
If construction work is performed at the site in the future (i.e.. commercial
or industrial development), construction workers may be exposed to
VOCs released into the ambient air. The inhalation of VOCs route ol
exposure is also ol concern due to the history and extent of chemical
contamination at the site.

The potential exists, M the site is residentially developed in the future, for site
residents to obtain their potable water from wels instated into the aquifer
beneath the site.

The potential exists, in the future, for weNs to be installed into the aquifer
beneath the site. Potential future site workers may ingest ground water
from the site; however, they are not assumed to shower on-site

The potential exists, in the future, for weNs to be installed into the aquifer
beneath the site. Potential future construction workers may ingest
ground water from the site; however, "hey are not assumed to shower on-sile.
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TABLE 6 <«.

CHEMSOL. INC SITE
POTENTIAL EXPOSURE PATHWAYS

Matrix
Surface Water

(Stream IB and Drainage Ditch)

Sediment
(Stream IB and Drainage Ditch)

Receptor
Population!*)

Residents
(Children)

Residents
(Children)

Exposure
Routed)
Ingestion

Dermal Contact
Inhalation of VOCs

Ingeslion
Dermal Contact

Inhalation ol Partculates

Retained lor
Quantitative Analysis

No
Yes
No

No
Yes
No

Justification
If the site is residentiaRy developed in tie future, residents may dermaHy
contact surface water in tie vicinity of tier homes. Since surface water in
the stream and ditch is loo shalow to support formal recreational activities
(i.e., wacfng, swimming), residents are not assumed to ingest tie surface
water. As limited contact with surface water is KMy to occur, inhalation
exposure from VOC releases into to ambient air is assumed to be negligible.
II tie site is residentiaRy developed in tw future, residents may dermaNy
contact stream and ditch sediments in tie vicinity of tieir homes. Since
surface water in the stream and ditoh is too shalow to support formal
recreational activities (i.e.. wading, swimming), residents are not assumed
to ingest sediment. As tw steam and dilch have not been observed to
dry out lor several years, it is assumed that tw amount of suspended
particulates is negligible

* The dermal contact pathway can only be quantitatively evaluated for PCBi and cadmium as only these chemicals have established dermal absorption factors
(PCBs > 6% and cadmium > 1%) AR other chemicals wiR be qualitatively discussed
" The dermal contact with ground water white showering scenario is qualitatively addressed in tie risk assessment.
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TABLE 6-23

CHEMSOL, INC. SITE
INGESTION OF CHEMICALS IN SOIL

Equation:

Intake (mg/kg-day) = CS x IR x CF x Fl x EF x ED
BW x AT

Where:

CS = Chemical Concentration in Soil (mg/kg)
IR = Ingestion Rate (mg soil/day)
CF = Conversion Factor (10"* kg/mg)
FI = Fraction Ingested from Contaminated Source (unitless)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
BW = Body Weight (kg)
AT = Averaging Time (period over which exposure is averaged - days)



TABLE 6-24

CHEMSOL, INC. SITE
DERMAL CONTACT WITH CHEMICALS IN SOIL AND SEDIMENT

Equation:

Absorbed Dose (mg/kg-day) = CS x CF x SA x AF x ABS x EF x ED
BW x AT

Where:

CS = Chemical Concentration in Soil (mg/kg)
CF = Conversion Factor (10"* kg/mg)
SA = Skin Surface Area Available for Contact (cnv/event)
AF = Soil to Skin Adherence Factor (mg/cm2)
ABS = Absorption Factor (unitless)
EF = Exposure Frequency (events/year)
ED = Exposure Duration (years)
BW = Body Weight (kg)
AT = Averaging Time (period over which exposure is averaged - days)

CHM 001 1381



TABLE 6-25

CHEMSOL, INC. SITE
INHALATION OF INDOOR AND OUTDOOR SURFACE SOIL PARTICULATES

Equation:

Intake (mg/kg-day) = CS x SSC x RF x 1R x ET x EF x ED x CF
BW x AT

Where:

CS = Chemical Concentration in Soil (mg/kg)
SSC = Suspended Soil Concentration (mg/m1)
RF = Respirable Fraction (unitless)
IR = Inhalation Rate (mVhour)
ET = Exposure Time (hours/day)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
CF = Conversion Factor (10"* kg/mg)
BW = Body Weight (kg)
AT = Averaging Time (period over which exposure is averaged - days)



Equation:

TABLE 6-26

CHEMSOL, INC. SITE
INHALATION OF VOCS FROM SUBSURFACE SOIL

Intake (mg/kg-day) = CS x 1/VF x IR x ET x EF x ED
BW x AT

Where:

CS = Chemical Concentration in Soil (mg/kg)
VF = SoiJ-to-Air Volatilization Factor (mVkg)
IR = Inhalation Rate (mVhour)
ET = Exposure Time (hours/day)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
BW = Body Weight (kg)
AT = Averaging Time (period over which exposure is averaged - days)

CHM 133



TABLE 6-27

CHEMSOL, INC. SITE
INHALATION OF AIRBORNE VOCs

(AMBIENT AIR AND GROUND WATER*)

Equation:

Intake (mg/kg-day) = CA x IR x ET x EF x ED
BW x AT

Where:

CA = Chemical Concentration in Air (mg/nV)
IR = Inhalation Rate (mVhour)
ET = Exposure Time (hours/day)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
BW = Body Weight (kg)
AT = Averaging Time (period over which exposure is averaged - days)

"Schaum et al. (1994) based on the Andelman (1990) Shower Model.



TABLE 6-28

CHEMSOL, INC. SITE
INGESTION OF CHEMICALS IN DRINKING WATER

Equation:

Intake (mg/kg-day) = CW x IR x EF x ED
BWx AT

Where:

CW = Chemical Concentration in Water (mg/liter)
IR = Ingestion Rate (liters/day)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
BW = Body Weight (kg)
AT = Averaging Time (period over which exposure is averaged - days)



TABLE 6-29

CHEMSOL, INC. SITE
DERMAL CONTACT WITH CHEMICALS IN SURFACE WATER

Equation:

Absorbed Dose (mg/kg-day) = CW x SA x PC x ET x EF x ED x CF
BW x AT

Where:

CW = Chemical Concentration in Water (mg/liter)
SA=Skin Surface Area Available for Contact (cm2)
PC = Chemical-specific Dermal Permeability Constant (cm/hr)
ET=Exposure Time (hours/day)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
CF = Volumetric Conversion Factor for Water (1 liter/1,000 cm')
BW = Body Weight (kg)
AT = Averaging Time (period over which exposure is averaged - days)

CHM
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EXPVARI XLS

TAuLt 6-30

CHEMSOL. INC SITE
VARIABLES USED FOR CHRONIC AND SUBCHRONIC DAILY INTAKE CALCULATIONS

Matrices and
Receptor Populations

Surface SoM

Area Residents/Trespassers
(Lot 1A)

(12 17 years old)

Area Residents/Trespassers
(Lot IB)

(12 17 years old)

Residents (Lot 1A. Lot IB)
Adults

Children (0-6 yean old)

Aduhs
Children (0-6 years otd)

Aduhs
Children (0-6 years oM)

Sie Workers/Employees
Aduhs

Construction Workers
Aduhs

Subsurface Sell

Construction Workers
Aduhs

Surface/Subsurface
Soil

Area Residents/Trespassers
(Ellluem Discharge Line)

(12-17 years old)

Exposure
Roule

Ingest ion
Dermal Contact

Ingest ion
Dermal Con ad

Ingestion
Ingestion

Dermal Contact
Dermal Contact

Inhalation ol Particulales
Inhalation ol Particulales

Ingest ion
Dermal Contact

Inhalation ol Particulales

Ingestion
Dermal Contact

Inhalation ol Particulales

Ingestion
Dermal Contact

Inhalation ol Particulales
Inhalation ol VOCs

Ingestion
Dermal Contact

CONCENTRATIONS
CW CA/SSC CS VF

(mgl) (mg/m3) (mg/kg) (m3/kg)

RIDala
RIDala

RIDala
RIDala

RIDala
RIData

RIDala
RIDala

0013 RIDala
0013 RIDala

RIDala
RIDala

0013 RIDala

RIDala
RIDala

0026 RIDala

RIDala
RIDato

0026 RIDala
RIDala (4)

RIDala
RIDaU

CONTACT PARAMETERS
SA PC IR(1) RF AF ABS R

(cm2/event) (cnVhr) (variable) (unilless) (mg/cm2) (unHless) (unilless)

100 mg/day - - - 1
1.945 - - 1 (5)

1 0 0 mg/day . . . 1
1.945 - - - 1 (5) -

100 mg/day 1
200 mg/day - - - 1

7 9 3 - - - 1 ( 5 )
1.750 - - 1 (5)

0 83 m3/tw 1 00
OB3m3Av 100

5 0 mg/day . . . 1
1.930 - - - 1 (5) -

083m3/hr 100

480 mg/day 1
1.930 - - 1 (5) -

083m3/hr 1 00

480mgAday 1
1.930 - - - 1 (5) -

083 mat* 1.00
0.83 m&tw . . . .

l
- ,100 mg/day 1

1.945 - - - 1 (5) -

TME VARIABLES
ET EF ED AT (2)

(hrs/day) (days/yr) (yrs) (years)

78 6 70(6)
78 events/yr 6 70(6)

78 6 70(6)
78 evertt/yr 6 70(6)

350 24 70(24)
350 6 70(6)

350 events/yr 24 70(24)
350 everriB/yr 6 70(6)

24 350 24 70(24)
24 350 6 70(6)

250 25 70(25)
250 events/yr 25 70(25)

8 250 25 70(25)

65 1 70(1)
65 events/yr 1 70(1)

8 65 1 70(1)

65 1 70(1)
65events/yr 1 70(1)

8 65 1 70(1)
8 65 1 70(1)

18 6 70(6)
18eveotVyr 6 70(6)

Cf(3)
(variable)

1E6kg/mg
1E6kg/mg

1E6kg/mg
1E6Kg/mg

1E6ko/mg
1E-6kg/mg

IE-6 kg/trig
IE 6kg/rng

1E-6kg/mg
IE-6 kg/tag

1E6kg/mg
1E-6kg/mg

lE6kg/mg
1E6kg/tng
1E-6kg/mg

1E6KgMig
lE6kgymg
lE-6kg/mg

1E-6kg/mg
IE-6/kg/mj

BVV

55
55

55
55

70
15

70
15

70
15

70
70
70

70
70
70

70
70
70
70

55
55
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EXPV/WDO.S
TABLE &30 (ConTd)

CHEMSOL. INC SITE
VARIABLES USED FOR CHRONIC DAILY INTAKE CALCULATIONS

Matrices and
Receptor Population*

Surfsce/SubsurUce
SoH (Conl'd)

Residents
(EHluenl Discharge Line)

AduNs
CMdren (0-6 years old)

Adulli
Children (0-6 year* old)

AduNs
Chidren (0-6 years old)

Site Workers/Employees
Adults

Construction- Workers
AduNs

Air

Downwind (Oil Site) Residents
Aduks

Chidren (0-6 years oM)

Sie Residents
Aduks

Chidren (0-6 years oM)

Site Workers/Employees
Aduks

Construction Worker*
AduNs

Exposure
Route

Ingest ion
Ingeslion

Dermal Contact
Dermal Contact

Inhalation of ParticufaMs
Inhalation ol Parhcutawi

Ingeslion
Dermal Contact

Inhalation QlParticulBtss

Ingeslion
Dermal Contact

Inhalalion ol Particulales

Inhalation ol VOCs
Inhalation olVOCs

Inhalalion ol VOCs
Inhalation ol VOCs

Inhalation ol VOCs

Inhalation ol VOCs

CONCENTRATIONS CONTACT PARAMETERS
CW CA/SSC CS VF

(mo/1) (mg/m3) (mgAfl) (m3/mQ

RIDda
RIDsJa

RIDala
RIData

0013 RIDala
0013 RIData

RIDala
RIDna

0013 RIData

RIDaU
RIData

0026 RIData

RIData
RIDala

RIOaJa
RIDala

RIData

RIData

SA PC IR(1) RF AF ABS R
(cm2/evenl) (cnVhr) (variable) (unilless) (mo'cmZ) (unilless) (unilless)

100 mg/day 1
• 200mg/day 1

793 - - - 1 (5)
1.750 - - 1 (5)

083m3/hr 100
083m3/hr 100

50mg/day 1
1.930 - - 1 (5)

083m3/hr 100

- 400 mg/day 1
1.930 - - 1 (5) -

0.83 m3/hr 100

0 8 3 m3/br . . . .
0 8 3 m3/tw . . . .

0 8 3 m3/hr . . . .
0.83m3/hr . . . .

0 8 3 m3/hr . . . .

0.83 m3/hr . . . .

TIME VARIABLES
ET EF ED AT (2)

(hnVday) (davsV) (yrs) (yean)

350 24 70(24)
350 6 70(6)

350 everts/yr 24 70(24)
350 events^ 6 70(6)

24 350 24 70(24)
24 350 6 70(6)

250 25 70(25)
250 everts/yr 25 70(25)

8 250 25 70(25)

65 1 70(1)
65 events^ 1 70(1)

8 65 1 70(1)

24 12 24 70(24)
24 12 6 70(6)

24 350 24 70(24)
24 350 • 70(6)

8 250 25 70(25)

8 65 1 70(1)

CF(3)
(variable)

1E6kg/mg
lE^kfl/mg

lE-6kgrmg
1E-6kg/mg

1E6kgAng
1E-6k0rmg

1E6kg/mg
lEShcymg
1E6k«Ang

lEekgAng
1E-6kgMig
1E-6kgAng

-

•

-

-

BW
(t̂ J

70
15

70
15

70
15

70
70
70

70
70
70

70
IS

70
15

70

70
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EXPVAfl1.XLS

TABLE 6-30 (Confd)

CHEMSOL, INC. SITE
VARIABLES USED FOR CHRONIC DAILY INTAKE CALCULATIONS

Matrices and
Receptor Populations

Ground Water

Residents
Aduks

Chidren (0-6 years old)

Adults

Site Workers/Employees
Aduks

Construction Workers
Aduks

Surface Water

Area Residents/Trespassers
Chidren (12-17 years old)

Residents
Chidren (12-17 years oM)

Sediment

Area Residents/Trespassers
Chidren (12-17 years oM)

Kesidents
Chidren (12-17 years old)

Exposure
Route

InQostion
Ingestion

Inhalation (Shower)

Ingeslion

Ingestion

Dermal Contact

Dermal Contact

Dermal Contact

Dermal Contact

CONCENTRATIONS
CW CA/SSC CS VF

(mo/I) (ma/m3) (moAa) (m3/rng

HDfta
RlDda

(6)

RIData

RIData

HI Date -

RIDafe

RIData

RIDala

CONTACT PARAMETERS
SA PC IR(1) RF AF ABS H

(cm2/evenl) (cnVhr) (variable) (ttnitless) (mo/cm2) (unrttess) (unitless)

2Vday . . . .
IVday . . . .

O.SmlMw . . . .

1 1/day . . . .

1 Vday . . . .

1985 (7) - - - -

1985 ( 7 ) . . . .

1985 - 1 (5)

1985 - - - - 1 (5)

TIME VARIABLES
ET EF ED AT (2)

(hrs/dav) Jdava/Vr) (vra) (yean)

350 24 70(24)
350 6 70(6)

0.2 350 30 70(30)

250 25 70(25)

65 1 70(1)

0.5 26 6 70(6)

0.5 26 6 70(6)

26events/Vr 6 70(6)

26eventa/yr 6 70(6)

CF(3)
(variable)

-

-

-

.

IE-3 fort)

1E-3Vcm3

1E-6kg/mg

1E-6fco/mg

BV\
(kfl

70
15

70

70

70

55

55

55

55
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IMS TABLE 6-30 (Confd)
EXPV/Wl XLS

CHEMSOL, INC SITE
VARIABLES USED FOR CHRONIC DAILY INTAKE CALCULATIONS

NOTES:
(1) Ingeslion or inhalation rate.
(2) The averaging lime (AT) is 70 years kx carcinogens. 24 yean lor noncarcinagens kx aduM residents (water, toi and air). 25 years lor noncarcinogens lor
•He (workers. 6 years lor nonearcinogsns lor children, and 1 year lor subsurlace soil and construction worker exposures (mulipded by 365 days).
(3) Conversion lachx (CF) is lE-6kg/mg or IE 3 Ifcm3
(4) The so* to-air volalilizalion lactor (VF) wil be calculated ndrvidually lor chemicals d potential concern as appropriate
(5) Soi and sediment dermal contact absorption (actors (ABS) are eslabtshed lor PCBs (6%) and cadmium (1%) only Al otoer chemicals detected at the site can only be quaJNalivery evaluated lor dermal contact exposure.
(6) This value is modeled Irom Rl data.
(7) This value is the delaul value lor water whan no chemical-speciic values are available (USEPA, 1992c)

Other Abbreviations:
CW » Chemical ooncentration in water
CA « Chemical concentration n air
SSC • Suspended soil concentration
CS > Chemical concentration in toi or sediment
SA - Skin surface area avafetfe lor dermal contact
PC. ChemicaJ-speotic dermal permeabilily constant
Fl • Fraction ingested Irom contaminanl source
ET> Exposure Time
EF > Exposure Frequency
ED • Exposure Duration
BW. Body Weight

Page 4
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TABLE 6-i

CHEMSOL. INC SITE
TOXICITY VALUES FOR POTENTIAL CARCINOGENIC HEALTH EFFECTS

DOSE - RESPONSE RELATIONSHIP (1)

CHEMICALS

VoltHlf Orytnlct

Acelakfehyde(TC)
Acetone
Acrotetn
Ben ran*
Bromodichlororrttlhane
2-Bulanone
Carbon Disulfide
Cartoon Telrachkxide
CNorobenzene
CNoroethane
CMorolorm
Dibromochloronwtiane
Dichlorodi«uoromMhane (TCL and TIC)
1.1-Dichloroelhane
1.1-DtehlMoelhene
1.2-DfcNoroelhane
1.2-Dtchloroelnene (Told)
1 ,2-Dichloropropane
Elhytoenzene
Hexachtofobuladwne
HexacMoroelhane (TIC)
Hexaoe (TCL and TIC)
2-Hexanone
4 Melhy(-2 Psnlanona
Metianol
Me tiyteno Chloride
Styrene
1 , 1 .2.2- Telrachtor oelhane
Telrachtofoetiene
Toluene (TCL and TIC)
1 , 1 ,2-TricWoro- 1 .2.2-tMuoroethane
1.1.1-TricMoroelhane
1.1.2-Trtch»woemane
Trichloroetiene
TrlcMorofluoromelhane
1 ,2,4-Trintelhyltwnzene
Vinyl Chloride
Xytenes (Total)

CARCINOGENS:
SLOPE FACTORS (SF)

OialSF
(mg/kg<Jay)-1

.

.
29E02
62E02

.

t 3E 01
.
.

6 IE 03
84E02

-

60E-01
9 IE 02

.
6 8E-02 (2)

-
78E02
1.4E-02

•
.
.
.

75E-03
-(3)

20E01
5 2E-02 (3)

-
-
.

57E-02
1 IE-02 (3)

-
.

I 9E+00
•

Inhalation SF
(mg^kg-day)-l

77E-03
-
.

29E-02
• -

-
S3E02

.
B IE-02

.
-

1 8E-01
9 IE-02

.
-
-

77E-02
1.4E-02

-
.
.
.

16E-03
-(3)

20E-01
2 OE-03 (3)

-
.
.

56E-02
6 OE-03 (3)

.

.
30E-OI

•

Weigh) - ol -
Evidence

B2
0
C
A
B2
D
-

B2
0
.

B2
C
-
C
C
B2
-

B2
0
C
C
•
.
-
.

B2
•
C

B2-C
D
.
D
C

B2-C
.
.
A
D

Pag.1
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TABLE e- a;

CHFMSOt.INC SITE
TOXCIIY VAIUES f OH POIENTIAl CAFCWOGFNlC HEALTH EFFECIS

DOSE RESPONSE RELATIONSHIP (I)

CHEMICALS

SwiWrafotfte Orgunkt
AeonaphlhMM
Acenaphlhyteoe
Acetopnenone (TC)
Anthracene
BwuaMehydt (TIC)
Benrote AckJ(TlC)
Benro<i)anlhrao»n«
Benro(a)pyrerM
B0nKKb)fluo(anlnen*
Banro(g.n.i)perytene
Benzo(l[)luaranti«ne
I.IBiprMnyl(TIC)
Bis(2-chloroeltiyl)eltttr
B«(2-cMoroisopropyi)«lher
B*<2 •tiytteryt)priti«i«t«
Butytwnrylpriltalale
Carbazoto
Chtorotwnrene (TIC)
2-Chloropoenol
Chrysene
CH-n-bulylpMhalale
CM-n-oclylprillialato
Diben2o(a.h)antirac«rM
Dibanzoluran
1 ,2-Oichlaroben2an«
1 ,3-Dichk)»ob«nzene
1.4- Dfchto obenzMM
3.3'-DichlorobenA4ne
2.4-Dtch»OfOphenol
Oielhytphihabta
2,4 Dimeltiylphenol
Dimelhylphtialato
Elhyt>«nzMM (TIC)
Fluoranthene
Fluor ene
HexacMoroelhane
IndentX 1 ,2,3-cd)pytene
Isophofoo*
f-MettiytotiyttMnzerM (TIC)
2-MelnylrMphtiaton*
2-Methylpheno(
4-MaltiylprMnol

CARCINOGENS:
SLOPE FACTORS (SF)

OralSF

-
•
-
-
-
-

73E-OP
73E»00'
73E-OI'

-
73E02-

.
t IE«00

70E02(2)
I4E-Q2

-
20E02(2)

•
-

7.3E-03*
-
•

73E400'
.
.
-

2 4E-02 (2)
45E-01
.
-
-
-
-
.
.

14E-02
7.3E-OI'
85E-04

-
-
-
-

Inhalation SF

-

-
.
-
-
-
.
.
-
-
.

1 1E+00(2)
3 5E-02 (2)

-
.
.
.
-
-
•
•
-
.
.
.
.
-
.
.
-
-
-
.
.

14E-02
-
-
.
-
-
-

Welffil - o» -
Evidence

-
0
0
D
-
D

B2
B2
B2
D
B2
0
B2
C
B2
C
B2
D
-

B2
O
-

B2
O
D
0
B2
B2
-
D
-
D
0
D
D
C
B2
C
-
-
C
C
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TOXNOSXLS

TABLEa
CHEMSOl. INC SITE

TOXCITY VAIUES FOR POTENTIAL CARCINOGENIC HEALTH EFFECTS
DOSE - RESPONSE RELATIONSHIP (I)

CHEMICALS

Stmlvolitib Organic* (Confd)

N-Nitosodlpherrylamin*
Naphtialene
Nitrobenzene
Phenantvena
Phenol
IPbeoytelha none (TIC)
1.2 Prop anedwi (TIC)
Pyrene
1.2.4-Trichlorobenzena
t.2.3-Trichloropropan« (TC)

P««tfc/<*M/PCBf

Attm
ChkMdane
4.4-DOD
4.4'-DOE
4.4' DOT
alpha-BHC
bela-BHC
delta-BHC
gamma BHC (Llndane. Total)
DieWrin
Endosulfan
Endosulten SuNale
Endrin (TolaO
Endrin AldehydB
Endrin Ketone
Heptachtor
Heplachkx Epoxkte
Melwxydilor
Toxaphene
PCBs (Aroctors)

Inorgtnlci

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium III
Chromium VI

CARCINOGENS:
SLOPE FACTORS (SF)

OralSF

49E-03
-
-
.
-
.
-
•
-

70E+00(2)

t 7EtOI
1 3E*00(4)

24E-01
34E-OI
34E-OI
83£*OO
1 BE +00

.
1 3E+00(2)
I6E+OI

.

.
-
•
-

45E+00
9 1E+00

-
1 1E+00
77E+00

.
-

1 75E+00
.

43E+00
-
.
•

Inhalation SF
(mgAo-dayH

.
-
-
-
.

-
•
-
•

1 7E+OI
t.3E+00(4)

.

.
34E-01
63E+00
1 9E+00

.
-

16E+OI
.
.
.
-
.

46E+00
1 91E+00
(

I IE+00
•

.

.
15E+01

.
84E+00
63E+00

.
42E+01

Weight - ol -
Evidence

B2
0
D
0
0
0

0
D

B2

B2
B2
B2
B2
B2
B2
C
0

B2-C
B2
.
.
O
-
.

B2
82
D
B2
B2

.
-
A
.

B2
Bl
.
A
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TABLE

CHEMSOL. INC SITE
TOXICITY VALUES FOR POTENTIAL CARCINOGENIC HEALTH EFFECTS

DOSE - RESPONSE RELATIONSHIP (I)

CHEMICALS

Cobalt
Copper-
Cyanide
Lead (and compounds-inorg )
Manganese (tood)
Manganese(water)
Mercury
Nickel (sol sad)
Selenium
Silver
Thallium (chloride)
Vanadium
Zinc (and compounds)

CARCINOGENS:
SLOPE FACTORS (SF)

Oral SF Inhalation SF
(mg/kg-day)-t (mgftg-dayH

-
-
-
-
•
-
.
.
-
.
-

Weight - ol •
Evidence

-
.
D

B2
D
0
D
•
D
0
0
.
D

NOTES:

- Aluminum, calcium. Iron, magnesium, potassium and sodnim are considered essential nukients and win not be quantitatively evaluated
in the risk assessment.
•Relative potency values were used in conjunction with slope laclors per USEPA Guidance (Jury. 1993).
"The current drinking water standard lor copper is 1.3 mg/l TIM DWCD (1987) concluded thai toxicily data are inadequate tor calculation
ol a reference dose lor this chemical.
(1) Al loxidty values obtained from IRIS (on-line September 21.22, and 27.1994. November 9.10. 21. and 23,1994, and January 10. 1995) unless ofcerwrse noted.
(2) Toxidry values obtained from HEAST Annual FY-1994.
(3) Toxidry values were verifted by the Superhind Healti Risk Technical Support Center. October 27. 1994.
(4) The carcinogenic loxidry values tor chtordane are reported, as the individual alpha and gamma-chbrdane rsomers do nol have estaMshed carcinogenic loxidty values.
(5) No carcinogenic toxicily values are currently established lor endosullan or its rsomers endosuttan I and endosuHan II.

USEPA WEIGHT - OF - EVIDENCE:

A • Human Carcinogen
B1 - Probable Human Carcinogen. Limited human data are available.
B2 • Probable Human Carcinogen Sufficient evidence ol carcinogenidty in animals and inadequate or no evidence In humans.
C - Possible Human Carcinogen
0 - Not Classifiable as to human cardnogenidty.
E - Evidence ol noncardnogenidly for humans.

Page 4



2/S/S6

TOXNOS ? i

TABLE 6-32

CHEMSOl.INC SITE
CHnONIC TOXICITY VAIUES FOR POTENTIAL NONCARCINOGENIC HEALTH EFFECTS

DOSE • RESPONSE RELATIONSHIP (1)

CHEMICALS

VotftHt Orgtnlct

Acelakfehyde (TIC)
Acetone
Acrotein
Benzene
Bromodfchloromeltiane
28ulanone
Carbon Drsufflde
Carbon Telrachtoride
Cntorobenzene
CMoroelhane
Chloroform
DibronvcMorometiane
DtcMorodHhioronvtian* (TCL and TIC)
1,1-DfcMoroeinartt
1.1-DfcMoroelhana
1.2-DtohloroelharN
1,2 DtcWoroelhene (Total)
t ,2-Dfchtoropropane
Elhytoenzene
HexacMorobuladiene
Hexachkwoeftane (TIC)
Hexane (TCL and TIC)
2-Hexanone
4-Melhyl-2-Penlanone
Metiaml
Meftylene Chloride
Slyrene
1 , 1 ̂ -̂Telrachlbroeihane
Telrachtoroelttene
TohMna (TCL and TIC)
1 , 1 2-Trichkx o- 1 ̂ -̂ftlluoroeliane
1,1.1-Trichloroelhane
1.1 -̂TrichlmoelhaiM
TricMoroeftene
TrichkKoDuoronieltuine
1 ,2,4-Trirnefiylbenzene
Vmyl CMorkte
Xytones (Tola!)

NONCARCINOGENS:
REFERENCE DOSES (RID)

Oral RIO
(m l̂wf-day)

.
1 OE-01

2 OE-02 (2)
-

2 OE-02
60EOI
1 OE-01
70E-04
2 OE-02

-
1 OE-02
2 OE-02
2 OE-01

1 OE-01 (2)
90E-03

.
9 OE-03 (2)

•
1. OE-01

2 OE-04 (2)
1 OE-03

6 OE-02 (2)
.

8 OE-02 (2)
5 OE-01
6 OE-02
20E-01

-
1 OE-02
2 OE-01
30E+01

-
4 OE-03

6 OE-03 (3)
30E-01

-
-

20EtOO

Uncertainty
Factor

.
1000
1000
.

1000
3000
100
1000
1000

-
1000
1000
100
1000
1000
.

1000
-

1000
1000
1000
10000
.

3000
1000
100
1000

-
1000
1000
10
-

1000
3000
1000

-
-

100

Inhalation RID
(mp/kg-day)

26E-03
.

57E06
-
-

29E-01
2 9E-03 (2)

-
57E-03(2)
29E+00

-
-

5 OE-02 (2)
1 OE-01 (2)

.

.
-

1 IE-03
29E-01

-
-

57E-02
-

20E-02 (2)
-

8 6E-01 (2)
29E-01

-
-

1. IE-01
8 6E+00 (2)

-
.
-

20E-01 (2)
-
-
•

Uncertainly
Factor

1000
.

1000
.
.

1000
1000

-
10000
300
.
.

10000
1000
.
.
.

300
300

-
-

300
.

1000
.

too
30
-
-

300
100
-
.
-

10000
-
-
•

Pag* t
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TABLE 6-32

CHEMSOL.INC SITE
CHRONIC TOXICITY VALUES FOR POTENTIAL NONCARCINOGENIC HEALTH EFFECTS

DOSE • RESPONSE RELATIONSHIP (1)

CHEMICALS

StmlvolHHt Organic*
Acenaphlhene
Acenaphlhylene
Acelophenone (TIC)
Antiracene
BenzaMehyde (TIC)
Benzole Add (TIC)
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)lluoranftene
Benzo(g.h.iyporylena
Benzo(k)fluoranlhene
l.t'-Biphenyl(TIC)
Bis(2-chbroefcy1)e»ier
B»(2-eMDrobopropyl)elher
Bfe(2-ethyl)exyl)pnlhalale
Buryftwnzylpnlhalal*
Carbuoto
CMorobenzene (TIC)
2-CNorophenol
Chrysene
Di-n-bulylphlhalate
Di n-ocrylprtlruUale
D%enzo(a,h)anlhracena
Dfcenzokiran
1.2-DicMorotenzene
1.3-DichlorobenzerM
1.4-Dfchlorotenzene
3,3" Dfchtofobwiridine
2,4-CHchtorophenol
DwUiylphthalate
2.4-CNmetiylphenol
Dimeltiŷ hlhalala
Ethyltwnz«na (TIC)
Fluoranlhena
Fluorone
HeiacMofoelhane
lndano(1.2,3-cd)pyrana •
teophorone
1-MeltiytolhytMnzana (TC)
2-Melhylnaphlhaton*
2-Melhylphenol
4-MelhylplMfM)l
N.N-CHmelhvltofmamkte (TIC)

NONCARCINOGENS:
REFERENCE DOSES (RID)

Oral RID
(mgtig-day)

60E-02
-

IDE -01
30E-OI
IDE -01
40E*00

-
•
-
-
•

50E-02
-

40E-02
20E-02
20E-OI

-
20E-02
50E-03

-
IDE -01

2 OE-02 (2)
-
-

9 OE-02
-
-
.

SOE^XJ
80E-01
2 OE-02

10E+01 (2)
10E-01
40E-02
4 OE-02
1.0E-03
.

2.0E-01
4 OE-02

•
50E-02

5 OE-03 (2)
1.0E-01 (2)

Uncertainly
Factor

3000
-

3000
3000
1000

t
.
-
•
-
-

100
-

1000
1000
1000

-
1000
1000

-
1000
1000

-
.

1000
-
.
.

100
1000
3000
100
1000
3000
3000
1000

-
1000
3000

-
1000
1000
1000

Inhalation RID
(rngfeg-day)

-

-
-
-
-
-
•
-
-
-
.
-
-
-
•
-

5 7E-03 (2)
-
-
-
-
•
-

5 7E-02 (2)
-

23E-01
.
-
-
-
•

29E-01
-
-
.
.
-

2 6E-03 (2)
•
-
•

B6E-03

Uncertainly
Factor

-
•
-
-
-
•
-
-
•
-
-
-
-
-
•
•
•

10000
-
-
-
-
-
.

1000
-

1000
-
.
-
-
-

300
-
-
.
.
-

10000
-
-
•

300
Pag* 2
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TABLE 6-32

CHEMSOL. INC SITE
CHRONIC TOXICITY VALUES FOR POTENTIAL NONCARCINOGENIC HEALTH EFFECTS

DOSE • RESPONSE RELATIONSHIP (I)

O
X

O
O
H-

O

CHEMICALS

$»mlvol»ai* Orginlct (Cortt'd)
N-Nitosodiphenylamine
Naphthalene
Nitrobenzene
Phenantuene
Phenol
t-Pnenyteftanone (TIC)
t.2-PropanedMt(TIC)
Pyrene
1,2.4-Trichloroberuene
1.2,3-Trichloropropane (TIC)

Aktrin
Chtordane
4,4>-000
4,4'-DOE
4.4-.OOT
alpha-BHC
bela-BHC
della-BHC
gamma-BHC (Undane. Total)
OieWrtn
Endosullan
Endosulfan Sulfate
Endrin (Total)
Endrin Aldehyde
Endrin Kelone
Heplactilor
HeplacMor Epoxida
Metioxychlor
Toxaphene
PCBs (Aroclors)
Inorganic »
Aluminum
Antimony
Arsenic
Barium
Berylkim
Cadmium (food)
Cadmium (water)
Chromium IN
Chromium VI

NONCARCINOGENS:
REFERENCE DOSES (RID)

Oral RID
(mgttg-day)

-
4 OE-02 (3)

5.0E-04
-

60E-OI
10E-01

2 OEtOI (2)
3 OE-02
IDE 02
60E-03

3 OE-05
6 OE-05 (4)

-
-

5JE-04
.
-
.

30E-04
5 OE-05

6 OE-03 (2,5)
.

30E-04
-
.

50E-04
13E45
5 OE-03
.
-

.
4.0E-04
3.0E-04
7 OE-02
5.0E-03
1. OE-03
5.0E-04
10E+00
5 OE-03

Uncertainty Inhalation RID
Factor (mgfcg-day)

.
-

10000 6.0E-04 (2)
-

100
3000
100

3000
tOOO 5 7E-02 (2)
1000

1000
1000

-
-

too
-
-
.

1000
too
100
.

100
-
.

300
1000
1000
.
-

.
1000
3
3

too
10
to
too
soo

Uncertainly
Factor

.
•

10000
.
.
.
-
-

1000
-

.

-
.
-
.
.
.
.
.
.
.
.
.
-
.
•.

•
-
-
-

.
-
.
.
-
-
.
.

.
Page 3
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CHEMSOL.INC SITE
CHRONIC IOXCIIV VA1UES FOR POTENTIAL NONCARCINOGENIC HEALTH EFFECTS

DOSE-RESPONSE RELATIONSHIP (I)

CHEMICALS

tnorgtnkt (Cont'd)

Cobalt
Copper*
Cyanide
lead (and oompounds-4norg )
Manganese (water)
Mercury
Nickel (sol sail)
Selenium
Silver
ThaMum (chloride)
VanadMim
Zinc (and compounds)

Oral RID
(mg/kg-day)

.
-

20E02
•

50E-03
30E-04(?)

206*2
SOE-03
50E03
8 7E-OS

70E-03I2)
30E-OI

NONCAHCINOGENS:
REFERENCE DOSES (RID)

Uncertainty Inhalation RID
Factor (mg/kg-day)

.
-

100
•
I 1 4E-05

1000 86E4S<2)
300
3
3

3000
too
3

Uncertainty
Factor

.

.
-

.
1000
30
-
.
.
-
-
-

NOTES

• Aluminum, calcium, kon. magnesium, potassium and sodwm are considered essential nutrients and wW nol be quantitatively evaluated
in tie risk assessment
•The current drinking water standard lor copper Is t 3 mg/1 The DWCD (1987) concluded that loxidly data are Inadequate lor calculallon
ol a reference dose for this chemical.
(1) Al toxtaly values obtained torn IRIS (on-line September 21. 22. and27.1994. November 9.10. 21. and 23.1994. and January 10.1995) unless
otherwise noted.
(2) ToxJcrry values obtained from HE AST Annual FY-1994
(3) Tondty values were veriAed by Ihe Superlund Health Risk Technical Support Center. October 27.1994.
(4) The noncardnoganic toxtary value lor chtordane is reported, as tie tndMdual aloha and gamma-chlordane isomers do nol have established
noncardnogenic toxlcily values.
(5) The noncardnogenic toxidly value lor endosullan is reported, as Ihe indrvidual endosullan I and endosullan II isomers do nol have established
noncardnogenic toxfcily values.

USEPA WEIGHT - OF - EVIDENCE:

A - Human Carcinogen
Bl - Probable Human Carcinogen. Limited human data are available.
B2 • Probable Human Carcinogen. Suflfcienl evidence ol cardnogenicily in animals and inadequate or no evidence In humans.
C - Possible Human Carcinogen
D • Nol Classifiable as to human carcinoganidly.
E - Evidence ol noncardnogenfciiy for humans.
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/ TABLE 6-33

CHEMSOL, INC SITE
SUBCHRONIC TOXICITY VALUES FOR POTENTIAL NONCARCINOGENIC HEALTH EFFECTS

DOSE - RESPONSE RELATIONSHIP (I)

CHEMICALS

Volftib Orgunict
Acetaldehyde (TIC)
Acetone
Acrolein
Benzene
Carbon Tetrachloride
Chloroform
Dichkxodifluoromelnane
t.2-DicNoroelhane
1,1 Dichlofoelhene
1.2 Dichkxoethene (Total)
Hexane
Methytene Chloride
1 . t ,2.2-Tetrachkxoethane
Tefrachloroetiene
Toluene
Tricnloroethena
Vinyl Chloride

Sfmlvolatilt Orgmk*
Benzo(a)pyrene
Bfe(2-cHoroelnyi)elher

Aldrin
OieWrin
Toxaphene
PCBs (Arodors)

Inorganic l
Antimony
Arsenic
Barium
BeryHium
Cadmium
Chromium VI (insol. salt)
Manganese (water)
Mercury
ThaNium
Vanadium
Zinc

NONCARCINOGENS:
SUBCHRONIC REFERENCE DOSES (RIO)

Oral RID
(mq/kg-day)

•
10E+00

•
-

20E W(3)
I.OE-02
90E-01

-(3)
90E-03
90E03
60E-OI
60E-02

-
10E-01
20E*OO

.
•(3)

-
•

3.0E-05
50E-05
.
-

40E-04
30E-04
70E-02
5.0E-03

.
20E-02
50E-03
3.0E-04
8.0E-04
70E-03
30E-01

Uncertainly
Factor

-
too
.
•

300
1000
100
.

1000
1000
1000
too
-

too
100
-
-

.
-

1000
too
.
-

I
1000

3
3

too
.

too
1

1000
300
100
3

Inhalation RID
(mg/kg-day)

-
-
.

1 7E-02(2)
1 7E-02(3)
1 IE-02 (3)
50E-01

"(3)
-
-

57E-02
86E-OI

-
.

2 9E-01 (2)
-

-(3)

-
•

.

.
-

-
.

1.4E-03
.
.

1. IE-06 (2)
-

B.6E-OS
.
.
-

Uncertainty
Factor

-
-
.

too
too
300
1000

-
-
-

300
too
-
.

300
-
-

-
-

.

.
•

-
.

too
.
.

too
-

30
.
.
-
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vnn TABLE 6-33
lOXNOSSuBXIS

CHEMSOL. INC SITE
SUBCHRONIC TOXICITY VALUES FOR POTENJIAL NONCARCINOGENIC HEALTH EFFECTS

DOSE - RESPONSE RELATIONSHIP (1)

NOTES
- Calcium, iron, magnesium, potassium, and sodium are considered essential nutrients and are not quanlitatively evaluated

in the risk assessment.
(t)Toxicily values were obtained IromHEAST FY 1994- Annual
(2) Toxicily values were verified by tie Supetfund Health Risk Technical Support Center on January 5. 1995
(3) T cxicily values were verified by tie Superfund Health Risk Technical Support Center on Februrary 21, 1995

USEPA WEIGHT - OF - EVIDENCE
A • Human Carcinogen
01 • Probable Human Carcinogen Limited human data are available
B2 • Probable Human Carcinogen. Sufficient evidence of carcnogemcily in animals and inadequate or no evidence in humans.
C • Possible Human Carcinogen
D • Not Classifiable as to human carcinogenicity
E - Evidence of noncaranogenicily lor humans
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TABLE 6-34

CHEMSOU INC. SITE
COMBINING CARCINOGENIC RISKS ACROSS PATHWAYS

MEDIA

SURFACE SOIL
Lot 1A

Lot IB

Lot 1A

Lot IB

Lot 1A and Lot IB
(Site- Wide)

RECEPTOR
POPULATION

Area Residents/
Trespassers:
Children (12 17 yews)

Area Residents/
Trespassers:
Children (12 17 years)

Residents:
Adults

Children (0-6 years)

Residents:
Adults

Children (0-6 years)

Site Workers/
Employees

Construction
Workers

EXPOSURE
ROUTE

Ingestion
Dermal Contact
Tola! Cardnoganlc Risk •

Ingestion
Dermal Contact
Total Cardnoganlc Risk -

Ingestion
Dermal Contact
Inhalation ol ParticUates
Total Cardnogente Risk •

Ingesbon
Dermal Contact
Inhalation ol ParticUates
Total Cardnoganlc Risk «

Ingesbon
Dermal Contact
Inhalation ol ParbcUates
Total Cardnoganlc Risk •

Ingestion
Dermal Contact
Inhalation ol Paricutates
Tola! Carcinogenic Risk -

Ingestion
Dermal Contact
Inhalation ol Participates
Total Cardnoganlc Risk •
Ingestion
Dermal Contact
Inhalation ol ParbcUales
Tola! Cardnoganlc Risk »

INDIVIDUAL
CANCER RISK

29E 07
60E 09
30E-07

1.6E-05
50E 05
66E05

4 1E06
34E 08
62E08
42E06

96E 06
89E06
72E08
98E06

66E 04
29E04
1. IE-06
95E04*

1 5E03
74E04
1 3E-06
22E03'

42E05
90E05
1 5E07
1 3E04

42E06
94E 07
3 1E09
5.1E06

CHEMICALS CONTRIBUTING THE GREATEST
AMOUNT TO RISK

-

-

-

-

Arodor 1248. Arodor 1254. Arodor 1260

Arodor 1248. Arodor 1254, Arodor 1260

Arodor 1248. Arodor 1254. Arodor 1260

Arodor 1248. Arodor 1254. Arodor 1260

-

-
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TABLE 6 34

CHEMSOL, INC SITE
COMBINING CARCNOGENIC RISKS ACROSS PATHWAYS

MEDIA

SUBSURFACE SOIL
Loll A and Lot IB

(Site- Wide)

SURFACE&UBSURFACE SOIL
Effluent Discharge Line

AIR
Downwind (ON Site)

RECEPTOR
POPULATION

Consfructkxi
Workers

Area Residents/
Trespassers:
Children (12- 17 years)

Residents:
Adults

Children (0-6 years)

Site Workers/
Employees

Construction
Workers

Residents
Adults:

Children (0-6 years)

EXPOSURE
ROUTE

Ingestton
Dermal Contact
Inhalation ol Participates
Inhalation of VOCs
Total Carcinogenic Risk •

Ingestion
Dermal Contact
Total Carcinogenic Risk •

Ingestion
Dermal Contact
Inhalation ol Participates
Total Carcinogenic Risk •

Ingestion
Dermal Contact
Inhalaion ol Participates
Tola! Carcinogenic Risk •

Ingestion
Dermal Contact
Inhalaion ol Particutates
Total Carcinogenic Risk •

Ingestion
Dermal Contact
Inhalaion ol Participates
Tola) Carcinogenic Risk •

Inhalation ol VOCs
Total Carcinogenic Risk •

Inhalation ol VOCs
Total Carcinogenic Risk .

INDIVIDUAL
CANCER RISK

2.0E-07
1. IE-08
1 7E-09
6 IE-08
2.7E-07

1 4E 07
22E 08
1.6E-07

8.3E 06
55E-07
75E-08
8.9E-06

1 9E 05
2.0E-06
1.6E-07
2 IE 05

3 IE 06
1 OE06
1 9E-08
4 .IE-06

3.1E-07
t.OE-08
3.9E-10
3.2E-07

OOE+00
OOE+00

OOEtOO
OOE+00

CHEMICALS CONTRIBUTING THE OREATEST
AMOUNT TO RISK

-
-
-
-
-

-
-
j

-
-
-
-
-
-
-
-

-
-
-
-

-
-
-
-

-
-

_
.
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(ABLE 6-34

CHEMSOL. INC SITE
COMBINING CARCINOGENIC RISKS ACROSS PATHWAYS

MEDIA

AIR(CONTD)
Site-Wide

GROUND WATER
(Site- Wide)

SURFACE WATER
Stream 1 B and Drainage Dllch

RECEPTOR
POPULATION

Residents
Adults

Children (0-6 years)

Sde Workers/
Employees
Construction
Workers

Residents:
Adults

Children (0-6 years)

Site Workers/
Employees
Construction
Workers

A/ea Residents/
Trespassers:
Children (12- 17 years)

Residents:
Children (12- 17 years)

EXPOSURE
ROUTE

Inhalation of VOCs
Total Carcinogenic Risk •
Inhalation of VOCs
Total Carcinogenic Risk •
Inhalation of VOCs
Total Carcinogenic Risk •
Inhalation of VOCs
Total Carcinogenic Risk •

Ingestion

Inhalation of VOCs (Shower)

Total Carcinogenic Risk .

Ingestion

Total Carcinogenic Risk •

Ingeslion
Total Carcinogenic Risk •
Ingesbon
Total Carcinogenic Risk •

Derma) Contact
Tola! Carcinogenic Risk •

Dermal Contact
Total Carcinogenic Risk •

INDIVIDUAL
CANCER RISK

1.2E-05
1 2E-05

1.4E-05
1.4E-05

2.9E-06
2.9E-06

3 IE 08
3 IE-08

1.5E-02

8 5E 03

2.4E-02*

8.5E-03

8.5E-03*

5.4E-03
5.4E-03*

5.7E-05
S.7E-OS

5.8E 06
S6E06

5.0E-07
S.OE 07

CHEMICALS CONTRIBUTING THE GREATEST
AMOUNT TO RISK

-

-

-

-

Benzene. Carbon Tetrachloride. Chloroform. 1,2-Dichkxoethane.
1,1 Dichloroelhene. Tnchtoroeihene. Vinyl Chloride

Carbon Tetrachloride. Chloroform, 1.2 DicMoroethane. TrfchtoroDlnene.
Vinyl Chloride

Benzene. Carbon TetracWorkte. Chloroform, 1 .2 DlcWoroetnane,
1.1 Dichloroelhene. Trichloroelnene, Vinyl Chloride

Carbon Tetrachloride. Chloroform, t.2-Dichloroetiane. Trtehoroetnene.
Vinyl Chloride

Carbon Tetrachloride, Chloroform, 1 ,2 Dichkxoethane, Trichwoethene,
Vinyl Chloride

Carbon Tetrachloride. 1 ,2 Dtehtaroelhane, Trlchtoroetiene. Vinyl Chloride
Carbon Tetrachloride. 1 ,2 Dichkxoethane. Trtehtoroelnene. Vinyl Chloride

—

-

-
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MEDIA

TABLE

CHEMSOL, INC SITE
COM6INNG CARCNOGENIC RISKS ACROSS PATHWAYS

SEDIMENT
Stream t B and Drainage Dtth

RECEPTOR
POPULATION

Area Residents/
Trespassers'
Children (12 17 years)

Residents
Children (12 17 years)

EXPOSURE
ROUTE

Dermal Contact
Total Carcinogenic Risks

Dermal Contact
Total Carcinogenic Risk

INDIVIDUAL
CANCER RISK

1.6E-06
1.6E-06

1.6E-08
1.6E-06

CHEMICALS CONTRIBUTING THE GREATEST
AMOUNT TO RISK

COMBINING CARCINOGENIC RISKS ACROSS ENVIRONMENTAL MATRICES:

* Indicates lhat the carcinogenic risk exceeds tie USEPA's 10E 04 to 10E 06 target risk range (I e . exceeds 4 OE-04)

- Indicates that the carcinogenic risk does not exceed th« upper-bounds of the target hsk range or could not be calculated; therefore, no chemicals were selected as contributors.
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635

CHEMSOL, INC SITE
COMBINING NONCAHCINOGENIC HAZARD INDEX VALUES ACROSS PATHWAYS

MEDIAIA

?ACE SOIL
Lot 1A

Lot IB

Lot 1A

Lot IB

Lot 1A and Lot IB
(Site- Wide)

RECEPTOR
POPULATION

Area Residents/
Children (12-1 7 yews)

A/ea Residents/
Trespassers:
Children (12 17 years)

Residents:
Adults

Children (0-6 years)

Residents:
Adults

Children (04 yean)

Site Workers/
Employees

Construction
Workers

EXPOSURE
ROUTE

Ingestlon
Total Hazard lnd«i •

Ingeslion
Dermal Contact .
Total Hazard Imtoi •

Ingeslion
Inhalation of Parbculates
Total Hazard Indai •

Ingestioo
Inhalation o) Parbcutales
Total Hazard lnd«x •

Ingeslion
Dermal Contact
Inhalation of Parbculates
Total Hazard Indai .

Ingestioo
Dermal Contact
Inhalation ot Parbculates
Total Hazard Indai «

Ingestion
Dermal Contact
Inhalation ot Parttcutates
Total Hazard md«i •
Ingestion
Inhalation of Particulaies
Total Hazard Indai .

INDIVIDUAL
HAZARD INDEX

4.5E-02
4.5E-02

63E 02
3.6E-10
63E 02

1 6E 01
t 2E 01
2 BE 01

1 5E+00
5.7E-01

2.1E+00'

67E01
5.2E-10
2.6E 01

9.3E -Of

62E+00
54E09
9 IE Ot
7.1E+00*

1 3E 01
44E-10
60E02
1.9E-01

3,2E Ot
4.0E-03
3!2E01

CHEMICALS CONTRIBUTING THE GREATEST
AMOUNT TO HAZARD INDEX VALUES

_

_

-

-

Manganese
Manganese
Manganese

:-
Manganese

Manganese

Manganese
Manganese

-

-
-

-
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I ABLE *35

CHEMSOL. INC SITE
COMBWING NONCARCINOGENIC HAZARD INDEX VALUES ACROSS PATHWAYS

MEDIA

SUBSURFACE SOIL
Lot 1A and Lot IB

(Site- Wide)

SURFACE/SUBSURFACE SOIL
Effluent Discharge Une

AIR
Downwind (Off-Site)

RECEPTOR
POPULATION

Construction
Worker*

Area Residents/
Trespassers:
Children (12 17 years)
Residents:
Adults

Children (0-6 years)

Site Workers/
Employees

Construction
Workers

Residents
Adults:

Children (04 years)

EXPOSURE
ROUTE

Ingeslion
Inhalation of Parbcutates
Total Hazard Index •

Ingestlon
Total Hazard Index •

Ingestlon
Inhalation ot Parbculates
Total Hazard Index «

Ingestion
Inhalation of Parbculaies
Total Hazard Index «

Ingeslion
Inhalation of Particulates
Total Hazard Index •

Ingeslion
Inhalation of Parbculates
Total Hazard Index •

Inhalation of VOCs
Total Hazard Index •

Inhalation of VOCs
Total Hazard Index »

INDIVIDUAL
HAZARD INDEX

24E 01
23E 03
24E01

2.6E-02
26E-02

40E 01
3 IE 01
71E Of

3 7E»00
1 5E+00
52E+00'

1 4E 01
75E02
22E-01

34E01
75E 05
34E 01

93E04
93E04

43E 03
43E03

CHEMICALS CONTRIBUTING THE GREATEST
AMOUNT TO HAZARD INDEX VALUES

-

-

Manganese
Manganese
Manganese
Manganese

-

~

No chemicals exceed a hazard Index of 1 .0

No chemicals exceed a hazard Index of 1.0
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CHEMSOL, INC SITE
COMBINING NONCARCINOGENIC HAZARD INDEX VALUES ACROSS PATHWAYS

MEDIA

AIR(CONrD)
(Site-Wide)

GROUND WATER
(Site- Wide)

SURFACE WATER
Steam 1 B and Drainage Dikft

RECEPTOR
POPULATION

Residents
Adults

ChMren (0-6 years)

Site Workers/
Employees
Construction
Workers

Residents.
Adults

Children (04 years)

Site Workers/
Employees

Construction
Workers

Area Residents/
Trespassers:
Children (12- 17 years)

Residents:
Children (12- 17 years)

EXPOSURE
ROUTE

Inhalation of VOCs
Total Hazard Index •
Inhalation ol VOCs
Total Hazard Index .
Inhalation ol VOCs
Total Hazard Index .

Inhalation ol VOCs
Total Hazard Index •

Ingestlon

Total Hazard Indai .

Ingeslion

Total Hazard Index .

Ingestion

Total Hazard Index •

Ingestlon
Total Hazard Indax •

Dermal Contact
Total Hazard Indax «

Derma) Contact
Total Hazard Index •

INDIVIDUAL
HAZARD INDEX

1.9E-01
1.9E-01
8 7E 01
8.7E-01

45E 02
4.5E-02

6.5E-03
6.5E-03

34E+02

34E+02'

80E + 02

80E»02'

1 2E+02

1 2E+02'

1 7E*01
1.7E+01*

92E04
92E04

92E 04
92E04

CHEMICALS CONTRIBUTING THE GREATEST
AMOUNT TO HAZARD INDEX VALUES

No chemicals exceed a hazard Index of 1 .0

No chemicals exceed a hazard Index of 1 .0

No chemicals exceed a hazard Index of 1 .0

No chemicals exceed a hazard index of 1 0

Acetone. Carbon TetrachtorWe. Chloroform. 1 .2 Dtehtoroethene (Total).
Trtchkxoelhene, Manganese

Acetone. Carbon Tetrachloride. Chloroform. 1 .2 Dichloroethene (Total),
Trichloroelhene. Manganese

Acetone, Carbon Tetracntoride. Chloroform. 1 ,2 Dichloroethene (Total),
Trlchloroethene. Manganese

Acetone. Carbon Tetrachloride, Chloroform. 1.2 Dtchtoroethene (Total).
Trichloroelhene, Manganese

Acetone. Carbon Tetrachloride. Chloroform. 1 .2 Dichloroelhene (Total).
Trichloroelhene. Manganese

Acetone. Carbon Tetrachloride. Chloroform. 1.2- Dichloroelhene (Total).
Trichloroelhene. Manganese

Carbon Tetrachloride, Chloroform, 1 .2 Dtchtoroethene (Total), Manganese
Carbon Tetrachloride. Chloroform. 1 .2 Dichloroethene (Total). Manganese

-

-
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CHEMSOL. INC SITE
COMBINING NONCARCINOGENIC HAZARD INDEX VALUES ACROSS PATHWAYS

MEDIA

SEDIMENT
Steam IB and Drainage Ditch

RECEPTOR
POPULATION

Area Residents/
Trespassers:
Children (12 17 years)

Residents
Ch«dren(12 17 years)

EXPOSURE
ROUTE

Derma* Contact
Total Hazard Index .

Derma) Contact
Total Hazard Index •

INDIVIDUAL
HAZARD INDEX

-

-

CHEMICALS CONTRIBUTING THE GREATEST
AMOUNT TO HAZARD INDEX VALUES

-

-

COMBINING NONCARCINOGENIC HAZARD INDEX VALUES ACROSS ENVIRONMENTAL MATRICES:

Notes
* Indicates that.lhe noncarcinogenic hazard Index exceeds (he USEPA's target level ol one.
- Indicates that the noncarcinogenic hazard index does not exceed the target level or could not be calculated; therefore, no chemicals were selected as contributors.
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TOXENDPTXIS
...JLE6-36

CHEMSOL. INC. SITE
TOXICITY ENDPOINTS/TARGET ORGANS FOR NONCARCINOGENIC CHEMICALS OF POTENTIAL CONCERN

QUANTITATIVELY EVALUATED IN THE RISK ASSESSMENT

_CHEM 11CA L S______

AcetaWehyde (TIC)
Acetone
Acrotein
Carbon Tetrachtoride
Chbrolorm
1,2-Dichloroethene (Total)
Trichloroethene
Manganese

TOXICITY ENDPOIN17TARGET ORGAN*

Respiratory Tract
Liver. Kidney

Respiratory Tract
Liver
Liver
Liver

Liver. Kidney
Central Nervous System

MATRIX
Surface Soil:
(Lot 1A)

(Lot IB)

EXPOSURE
ROUTE

Ingestion

Inhalation of
Particulars

Ingestion

RECEPTOR

Residents:
Children

Children

Residents:
Children

HAZARD INDEX BY
HAZARD INDEX TOXICITY ENDPOINT/TARGET ORGAN

1.5

0.6

.
6.2

Manganese

Manganese

Manganese

- 1.2

-0.6

-2.6

Surface/Subsurface Soil:
(Effluent Discharge Une)

Inhalation of
Particulates

Ingestion

Children

Residents:
Children

0.9

3.7

Manganese - 0.91

Manganese -3.1

Inhalation of
Particulates

Children 1.5 Manganese-1.5
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IABLE 6-36

CHEMSOL, INC. SITE
TOXICITY ENDPOINTS/TARGET ORGANS FOR NONCARCINOGENIC CHEMICALS OF POTENTIAL CONCERN

QUANTITATIVELY EVALUATED IN THE RISK ASSESSMENT

MATRIX
Ground Water:
(Site-Wide)

EXPOSURE
ROUTE

Ingestion

RECEPTOR

Residents:
Adults

HAZARD INDEX

340

HAZARD INDEX BY
TOXICITY ENDPOINT/TARGET ORGAN

Acetone • 3.0

Ingestion Children 800

Ingestion Site Workers/
Employees

120

Ingestion Construction Workers 17

Carbon Tetrachloride -130
Chloroform - 35
1,2-Dichtoroethene (Total) • 61
TricWoroethene - 70
Manganese - 40

Acetone - 6.9
Carbon Tetrachloride - 310
Chloroform - 82
1,2-DicHoroethene (Total) - 140
Trichloroethene - 160
Manganese - 94

Acetone-1.1
Carbon Tetrachloride - 48
Chloroform - 13
1,2-Dichtoroethene (Total) • 22
Trichloroethene - 25
Manganese -14

Carbon Tetrachloride • 4.4
Chloroform - 3.3
1.2-Dlchtoroethene (Total) • 5.7
Manganese - 3.7

'Sources: Integrated Risk Information System (IRIS) on-line September and November 1994 and January 1995, HEAST FY 1994 - Annual.
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TABLE 6-37

CHEMSOL. INC. SITE
DETECTED CONCENTRATIONS VERSUS FEDERAL MAXIMUM CONTAMINAN I LEVELS (MCLS) FOR

CHEMICALS OF POTENTIAL CONCERN IN SITE GROUND WATER (uo/l)

O
i—

Range of Detected Concentrations
CHEMICALS

VQCi
Acetone
Benzene
Carbon TetracMoride
Chloroform
15-Dicnloroethane
I.l-Dtehtoroethene
1 .2-Dicrtoroethene (Total)
TricNoroelhene
Vinyl Chloride

SYjQCi
Bis(2-chloroetiyl)etter

INORGANICS
Manganese

Minimum

35 OJ
1.00J
200J
100J
300J
1OOJ
OSOJ
0.90J
300J

S.OOJ

6.10 B

Maximum

1 20.000 J
16.000
35,000
55,000
23.000
1,700

39.000
180.000
3.300

200 D

10,100

MCLLU

NA
5
5

100'
5
7

70"
5
2

NA

NA

O
•~p*
_u
3

(1) Region II Drinking and Groundwater Standards Update (USEPA, 1993b).

• This MCI is for total trihafometomes which includes chloroform and tyo olier cnemteab
" Both cis and »ans-1.2-<JicnkKoethene MCLs are reported in USEPA (1993b). The ds-1.2-dchloroettiene MCL is reported hi Ms laWe
as it is the more conservative of the two values.
NA: Not Available '
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CHEMSOL. INC SITE
VARIABLES USED FOR CHRONIC AND SUBCHRONIC DAILY INTAKE CALCULATIONS FOR CENTRAL TENDENCY EVALUATION

Matrices and
Receptor Populations

Surface Soil
Resident
Lot 1A

Children (0-6 yeara)

Lot IB
Children (0-6 yeara)

Aduto

Children (0-6 yeara)
Surface/Subcurfece
Soil

Residents
Effluent Discharge Line

Children (0-6 years)

Air
Downwind (Off-Site)

Residents
Adults

Children (0-6 years)

Site Residents
Children (0-6 yeara)

Ground Water •
Site-Wide

Residents
Aduto

Children (0-6 years)

Adults

Site Workers
Adults

Construction Workers
Adults

Exposure
Route

Ingestion
Inhalation of Partcutates

Ingestion

Dermal Contact

Inhalation of PartfcUates

Ingestion
Inhalation of Particulars

Inhalation of VOCs
Inhalation olVOCs

Inhalation ol VOCs

Ingestion
Ingestion

Inhalation (Shower)

Ingestion

Ingestion

CONCENTRATIONS
CW CA/SSC CS VF

(m01) (mg/m3) (mg/kgj (rrVMuj;

RtDato
0007 RIDati

RIDae

RIDats

0007 RIDati

RIDaa
0.007 RIDato

RIDab
RtOab

RIData

RIDaB
RIDala

(5)

RIData

RIDats

CONTACT PARAMETERS
SA PC Ifl(l) RF AF ABS R

(cm2) (cnVrw) (variable) (unidess) (mp/cm2) (unidess) (unidess)

100 mg/day - - - 1
0 S3 nVMv 1 - - -

100 mg/day - - - 1

793 - - 06 (4)

0 83 rrVMw 1 - - -

100 mg/day 1
0 83 m3Aw 1

0 8 3 m3/hr . . . .
0 8 3 m3/hr . . . .

083m3>»w . . . .

1 . 4 I/day . . . .
0.7Vday . . . .

0 . 6 m3/hr . . . .

05 I/day - -

0 . 5 I/day . . . .

TIME VARIABLES
ET EF ED AT (2)

(hrs/day) <davs/vr> (vrs) (ireara)

350 6 70(6)
1 2 350 evenls/yr 6 70(6)

350 6 70(6)

275 •vOTbVyr 9 70(9)

12 350events/yr 8 70(6)

350 6 70(6)
12 350 •venls/yr 6 70(6)

120 6 9 70(9)
120 6 6 70(6)

12 350 6 70(6)

350 9 70(9)
350 ft 70(6)

0.12 175 9 70(9)

250 25 70(25)

45 1 70(1)

CF(3)
(variable)

1E-6 kg/mg
IE 6 kg/mg

IE 6 kgrmg

IE-6 kg/mg

IE 6 kg/mg

IE 6 kgrmg
IE-6 kg/mg

«

•

-

-

BW
(kfl)

15
15

15

70

15

15
15

70
15

IS

70
15

70

70

70
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TABLE 6-38 (Conl'd)

CHEMSOL. INC SITE
VARIABLES USED FOR CHRONIC AND SUBCHRONIC DAILY INTAKE CALCULATIONS FOR CENTRAL TENDENCY EVALUATION

(1) Ingesfion or inhalation rale
(2) 70 years tor carcinogens. 0 years tor noncardnogens for adult residents, and 6 years lor noncarclnogens for children (multiplied by 365 days).
(3) Conversion Factor
(4) Soil dermal contact absorption factors: 3 3%. PCBs
(5) This value is modeled from Rl data.

Other Abbreviations:

CW - Chemical concent aton In water
CA - Chemical concentration In air
CS - Chemical concentration In sol
SA » Skin surface area avaiabte kx dermal contact
PC » Cherrtcal spedfc dermal permeability constant
RF - RespVabte fraction of partcutates
AF . Sol to-sWn adherence factor
SSC - Suspended soil concentration
Fl • Fraction Ingested from chemical source
ET - Exposure Time
EF - Exposure Frequency
ED • Exposure Duration
BW . Body Weight
AT - Averaging Time
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TABLE 6-39

CHEMSOL, INC. SITE
SOIL RISK-BASED PRELIMINARY REMEDIATION GOALS (PRGs)

FOR NONCARCINOGENS (mg/kg)

RESIDENTIAL INGESTION AND INHALATION:

Chemical Risk-Based PRG

Manganese 1,360

COMMERCIAL/INDUSTRIAL INGESTION AND INHALATION:

Chemical Risk-Based PRG

Manganese 9,900

OHM OO1 1418



TABLE 6-40

CHEMSOL, INC. SITE
GROUND WATER RISK-BASED PRELIMINARY REMEDIATION GOALS (PRGs)

FOR CARCINOGENS AND NONCARCINOGENS (mg/1)

CARCINOGENS
RESIDENTIAL INGESTION:

Chemical

Bis(2-chloroethyl)ether

Risk-Based PRGs

1Q-* IP'5

0.000077 0.00077 0.0077

NONCARCINOGENS
RESIDENTIAL INGESTION:

Chemicals

Acetone

Risk-Based PRGs

3.7

Manganese 0.18

CHM OO1 14.lv



TABLE 7-1 - VEGETATIVE COMMUNITY TYPES OF THE CHEMSOL SITE

PISCATAWAY, NJ

COMMUNITY TYPE/DOMINANT
SPECIES

ASSOCIATED VEGETATION

Palustrine Forest/Red maple (Acer rubrum)
and Pin oak (Quercus palustris)

Trees: Sweet gum (Liquidambar styraciflua)
Black gum (Nyssa sylvatica)
Swamp white oak (Quercus bicolor)
Slippery elm (Ulmus rubra)

Shrubs: Arrowwood (Viburnum recognition)
Elderberry (Sambucus canadensis)
Spicebush (Lindera benzoin)
Fetterbush (Leucothoe racemosa)
Strawberry bush (Euonymous americanus)
Sweet pepperbush (Clethra alnifolia)
Red osier dogwood (Cornus stolonifera)
Silky dogwood (Cornus amomum)

Herbs: Jewel weed (Impatiens capensis)
False nettle (Boehmeria cylindrical
Canada mayweed (Maianthemum canadense)
Sensitive fern (Onoclea sensibilis)
Lady fern (Athyrium filix-foemina)
Violet (Viola sp.)
Roseybells (Streptopus roseus)

7720046-2<CHEMSOL ECO) 8/24/95



TABLE 7-1 - VEGETATIVE COMMUNITY TYPES OF THE CHEMSOL SITE
(continued)

PISCATAWAY, NJ

COMMUNITY TYPE/DOMINANT
SPECIES

ASSOCIATED VEGETATION

Palustrine Forest (continued) Others: Dewberry (Rubus flagellaris)
Poison ivy (Toxicodendron radleans)
Common greenbriar (Smilax rotundifolia)
Riverbank grape (Vitis riparia)

Mixed Mesophytic Forest/Shagbark Hickory
(Carva oyata)

Trees: Black cherry (Prunus serotina)
Northern red oak (Quercus rubra)
Sassafras (Sassafras albidum)
Sweet gum (Liquidambar styraciflua)

Shrubs: Witch hazel (Hamamelis virginiana)
Strawberry bush (Euonymous americanus)
Sweet pepperbush (Clethra alnifolia)

Herbs: Lady fern (Athyriuym filix-foemina)
Roseybells (Streptopus roseus)
Partridge berry (Mitchella repens)

Others: Dewberry (Rubus flagellaris)
Poison ivy (Toxidendron radicans)
Common greenbriar (Smilax rotundifolia)

7720046-2(CHEMSOL.ECO) 8/24/95



TABLE 7-1 - VEGETATIVE COMMUNITY TYPES OF THE CHEMSOL SITE
(continued)

PISCATAWAY, NJ

COMMUNITY TYPE/DOMINANT
SPECIES

ASSOCIATED VEGETATION

Emergent/Jewelweed (Impatiens capensis) Trees: None present
Shrubs: None present
Herbs: None identified
Other: None identified

Emergent/Rice Cutgrass (Leersia oryzoides) Trees: None present
Shrubs: None present
Herbs: Arrow-leaved tearthumb (Polvgonum sagittatum)

Jewelweed (Impatiens capensis)
Other: None identified

Emergent/Hydrophytic Herbs Trees: None present
Shrubs: None present
Herbs: Narrow-leaved cattail (Typha angustifolia)

Sticktight (Bidens coronata)
Wood-grass (Scirpus cyperinus)
Spike rush (Eleocharis sp.)
Soft rush (Juncus effusus)
Umbrella sedge (Cvperus strigosus)
Duckweed (likely Lemna minor)
Unnamed sedge (Carex stipata)

Other: None identified

7720046-2<CHEMSOL ECO) 8/24/95



TABLE 7-1 - VEGETATIVE COMMUNITY TYPES OF THE CHEMSOL SITE
(continued)

PISCATAWAY, NJ

COMMUNITY TYPE/DOMINANT
SPECIES

ASSOCIATED VEGETATION

Old Field/Mesophytic Herbs Trees: Black locust (Robinia pseudoacacia)
Crabapple (Malus sp.)
Tree-of-heaven (Ailanthus altissima)

Shrubs: Autumn olive (Eleagnus umbellata)
Pasture or multiflora rose (Rosa Caroline or R.. multiflora)

Old Field, continued Herbs: Barnyard grass (Echinocloa crusgalli)
Old witch grass (Panicum capillare)
Asters (Aster spp., including New England aster, Aster novae
angliae)
Goldenrods (Solidago spp)
Broom-sedge (Andropogon virginicus)
Indian grass (Sorghastrum nutans)
Spotted knapweed (Centaurea maculosa)
Brambles (Rubus sp.)
Deer tongue grass (Panicum clandestinum)
Queen Anne's lace (Daucus carota)
Dogbane (Apocvnum sp.)
Path rush (Junous tenuis)
Water purslane (Ludwigia palustris)

Other: None identified

7720046-2(CHEMSOL ECO) 8/24/95



TABLE /-2

CHEMSOL. INC SITE
SELECTION OF CHEMICALS OF ECOLOGICAL CONCERN IN SURFACE SOI.

LOT 1A

CONCENTRATION (mg/fcg)

CHEMICALS

Metiylene Chtortde
Trtctik>ftMlhyt*j)nc
Styr«n«

•̂ SSSU****':;-::-
Fluoranthene
Pyrene
Chrysene

PESTICIDES/PCHs
7.ttow^::̂ i;;:::xx''::;;:lx:::S::;:;::
•:;!; MfclPf 1354P:' •.•:••':- . ' " ; • • • ':

•iv;JWi*»iaeoB--:-:-.: •••--••

INORGANICS (mo/ko)
Aluminum

:l:::Mê :?̂ Pl;"'P f̂P;:l̂
Barium

•̂ iliî liĵ î l;lill!ll?l
Caldum

:p;i$î !iu»|ppppppi
Cobalt

;• IStip̂ ll̂ illllli
Iron

Magnesium
\

Potassium
! Si!̂ (H ŝiSS*S5^?î ^̂ ;:f|?i

Sodium
: i;$inWî PPPPPPP:
i liiii;l;;l:;iSilllil

Frequency of
Detection

1/15
1/15
1/15

yis
1/15
1/15
1/15

• . .'viris. ' x
3/15
t/16

15/15
f;f.»«

15/15
IPtisHJJH:

15/15
IPisSilil

15/15

15/15

15/15
•:-::x;x?*lx1*:xxX:
•SrlSsis
illiiill

15/15
?:;|;:l;iSiH|:|:::j:?S.....___.......

ll:JiSHSiiP

lliisiilli:

Range ol Detected ConcenMHons Location of Range of Non-Oeiecl Concentrations Background Soil Selection REASON FOR SELECTION OR ELIMMATION
Minimum Maximum Maximum Minimum Maximum New Jersey N/Y

200J
300J
4.00 J

33J3J
28 OJ
31 OJ
19.0J

'•••• i7.0'":;-'
24S3J
23.0 J

6,220
•• 5 PftiO BJ- :'

K.OB

171 B
iPKliSilll

220B

8,510

1,0808
:;Xv:|:v:x:3l*4:X:::::X:

IllliSliiffll

SS|Hx:8ijV)BS:¥:S

94.8 B
:::::>::::::xi;:iii:ii::::::::>ggBsliW*:;;;;:;:

115B
illliill

200J
300J
400J

150J
28 OJ
31 OJ
19.0J

17.0
38.0 J
S3OJ

15,300
3.80 J
202 J

Px' ;! -H îSi) B -:
2.030

:SS:S:sp;2S.4.J::5
14.10

33,200

6,790
:::::::::::::::;i:::>:;:w36:"::.o

3.270

272B
iilplPlSiitSll
iililiiiilii

C1 -SB-25-01
C1 -SB-81 -01
C1-SB-18-01

C.̂ 5^01
C1-SB 18-01
ci-SB-ia-oi
C1 -SB-18-01

C1-S8-20-01
C1 -80-08-01
Cl-SB-22-01

C1 -SB-21 -01-0
C1-SB"19XJ»
C1-SO-08-01

:-^'':&'3&J&4M^Q
C1-SO-08-01

xFCl̂ il̂ bx:?:;::
C1 -SB-21 -01

^'ci^iwi*"^
C1 -SB-24-01

C1 -SB-21 -01-0
X;X ;:;X*?*.7SBx*t4l?XxXx.x

;li;:<Sx*!8̂ 8|w|i;|
SiSISî jiJSSiBfcftî iJJJix:?:

C1-SB-59-01
::|;:;|!?̂ §IBlB̂ !Ws:;lf::::

C1 -SB-21 -01 -6

Jiî xt̂ ^^ss;

120 U
12.0U
120 U

390 U
390U
390U
390 U

1900
38.0 U
39.0 U

-
072U

,.; •;••:''• :;

iX-x^xXx;::

-

::::::::::x:::::!:::::::i$ii£yi
siSiSps:

iHSi-
Piiipp
iPl-il

140UJ
14.0 UJ
13.0U

760UJ
760 UJ
760 UJ
760 UJ

•••':::'""7.50UJ •:•":"• •:••:••.:::::•••;:,•
430U
78.0 UJ

NA
'''''^•'ijCOiU\*^^&Q&%i

NA
X'xX/xXiX.x :vx:x.:-:-xX:-xXxXXX:X xxxx:x:i:: x^ x:x::x^mf'fv.*:^;>mz*xxz$A&<m

NA^jimjtj^imij^^^^li^^
'........ !ZZ:Z. ...ZZZ''^'l^.

NA

NA
•:̂ :::::::::::::;o:::;:::::;:::'X::t::'::::::::::::::::::::::::::x:; :::::::;:::::::::;?:S:::::x::::::::

111 |lî :i||li|MlliJŜ lli
:i:xS;x* :;:i:;;i?:??p5s;:;:;S;:;:x;s!x?; pi?x;?;3i'J!!;:;S;:Sx:....... ........... . . . . . . . . . . . . . . . .........._.......

SSSSS SiSSi-i-JiJft.WSKSBSSS! JxxKxSiS îBixS.. . . . . . . . . . . . . . . . . . . . . .............. .........^......

SiBxS ?ĵ 5^&^mi?*:i:;s::?J :̂ :s8<̂ ™ :̂H
Bxixix: ::>::::::::-x.x.::;:xX:Xx:xxx::;:S:: :::::'X-:::-iiB:::iî :̂ :::::

N

N

Y "'
N
N
N

x;y.-::.x" .

Y
Y

N
jxyxx;---::::

N
i:y!§iP.o;;v

N
iJVmm

N

N ^

N
>:->T::::::::::::::::;:':::

ŝ i?PP
N

...N. .........fisfpppl
iiilli

low persistence, frequency of detection, and concentration
low persistence, frequency of detection, and concentration
low persistence, frequency of detection, and concentration

concentration ' " p ':;: : x: p ftpjp ':.:p̂ il?p| -P.f :!'P- -;- ' • • ' " ' ' ' ::V
within ambient range lor Industrial areas
within ambient range for Industrial areas
within ambient range for Industrial areas

tTOBceumulam and bkxn»Qrfl̂  ftrough food trains : ::' : • ; -;:; '• '
btoaccumulaias and Moroagnlftos through food chafna
WoaosOTiu t̂et and blomagrtflesthfwghtood chains

arBatec than t»B n̂«( bei*8fCiiirK) : • • '

''''iV îrii'i'i'i'̂ 'aii:'':''''rh'iii'iSiVAV:tiS'ii'iiirî ^^.• QrOQlijpr ffwtn fuQJptmi- MIL P îpOMfKI - : • • • : • • • • • : • : • : • •

:: JiJKia;ii§:iî :pjia|î ;ip|̂
x , ,x,,x.x:X.>J:x:.xx:,x,,,,,,,,:,,;,,,x,x,,:,x:x;::x:x:xv»™^mi*#.»**i!!m^
::g^.*M»*#i**m#*^,,<
:X0^̂ *N::^̂ :f!'i'0^̂ :;^̂ 'NP .̂̂ MIW::xX:Xx:x
|̂ ater;|î :iiiiî p|iif:î

: yealer:)!̂  r<gjii)ir̂ ;:be)cĴ (>ur̂  xxxx

:: #̂̂ :î :j*Qlin̂ :bMiltJB'i6̂ :-:::'::;::::SS

l̂ iiiiliiiiiriî ijiiliti*̂ ^

PP|||i|l;5;|x;xS:;||:

..................................................................

:::xi;:::;:-x-xx:-: -:X:^:x :::::::::!::::x:::;x
XvBBBB:': jxXxB- jxxxxxBB:
';xx:!x:S;;;:S •;:;;;:;:;:;:; j:;x5:;xSixx:

p:i;;B:;S;:; ss?:?- SixiSpp

llllliPiPiii
Sample Group:
C1 -SB-18-01. C1-SB-19-01, C1-SB-2O01. C-SB-21-01, C1 -SB-21 -01-0, C1 -SB-22-01. C1 -SB-23-01. C1 -SB-24-01,

Sediment sample C1 -SD-08-01 Is Included because It Is believed 10 oftor potential e»posure K> terrestrial receptors.

C1-SB-25-01, C1-SB-28-O1. C1-SB-27-01, C1-SB-28-01, C1 -SB-59-01, C1-SB-81-01.

8/28/96 COC-SS4.OT1A.XLS



TABLu . . (Conrd)

CHEMSOL. INC. SITE
SELECTION OF CHEMICALS OF ECOLOGICAL CONCERN IN SURFACE SOIL

LOT 1B
CONCENTRATION (ug/Vg)

Frequency of Range of Detected Concentrations Location of Range ol Non-Detect Concentrations
Detection Minimum Maximum Maximum Minimum Maximum

Selection
Y/N

REASON FOR SELECTION OR ELIMINATION

CHEMICALS
VOCs
Melhylene Chloride
Acetone
1,1-Dichloroethene
1.1-Dichloroethane
1.2Dichtoroetnene(Tolal)
1.2-Dichloroelhane

1/30
2/30
2/30
2/30
5/30
3/30

;•'*!»!

100J
500J
200J
4.00 J
700J
4.00 J

1.1,2-Trichtoroethane
Benzene

:;WiiiiliiiiitiiiiS^m

2/30
2/30

400J
200J

2-MelhyJphenol 1/30 26.0 J
llilii

Dimethylphthalale
Diethylphthalate
Phenanlhrene
Anthracene

1/30
1/30
2/30
3/30

180 J
260 J
24.0 J
24.0 J

Ruoranthene
Pyrene___

5/30
6/30

19.0J
17.0J

100J
600J
300 J
21 OJ
960 J
33.0 J

800J
2.00 J

26.0 J

180 J
260 J
230 J
440

200J
130 J

SS3
C1 SB 82-01

C1 SB-16-01-AV
C1-SB-46-01

C1 SB 16-01-AV
C 1-5846^01

C1-SB-16-01-AV
C1.SB-1BHJ1-AV

C1 SB 4601
C1-SB-38-01

Cl-SB-16-Oi-AV
C1-SB-17-0*

110,000 Cl-SB-43mi

C1-SB-16-01-AV

C1 SB-73-01
C1 SB 46^)1
C1-SB-73-01
C1-SB-74-01

SS-4
C1-SB-73-01

11 OU
11 OU
11 OU
11 OU
11 OU
11 OU
11.6U

<1,OO
11 OU
11.0U

11 oti

370 U

370 U
370 U
370 U
370 U

370 U
370 U

27,000 U
27,000 UJ
27,000 U
27,000 U
27.000 U
27,000 U
27.000 U
27.000 U
1.400U
27.000 U
27.000 U
27,000 U
27,000 U

;M4.QU.x,

ebbuJ

78.000 UJMmM:
78.000 UJ
78.000 UJ
78.000 UJ
78,000 UJ

78.000 UJ
78.000 UJ

N
N
N
N
N
N

N
N

N

Hi
N
N
N
N

N
N

less than 5% frequency
low concentration and low persistence
low concentration and low persistence
low concentration and low persistence
low concentration and low persistence
low concentration and low persistence

concentration •• ^?!:p::;:¥':::;s:?;'S;y:
;;;;:::

low concentration and low persistence
low concentration and low persistence
ccflcentJHiBciiiV:!;'.- ;̂;ffiil;SlSO •• '•':>•

: • Obt^OM^iaOn':'.-
CorKjeniriifion

less than 5% frequency

Oraatar than ambient leve)i Irt iiduslrla* aViif Pss*;:-
less than 5% frequency
less than 5% frequency
within ambient range of PAHs in the industrial area
within ambient range of PAHs In the industrial area

within ambient range of PAHs in the Industrial area
within ambient range of PAHs In the Industrial area

Sample Group:
C1-SB 09-01. C1-SB-10-01.C1-SB-11-01, C1-SB-12-01,C1-SB-13-01,C1-SB 14-01, C1 SB-15-01, C1-SB-16^)1-AV, C1-SB-17-01, C1-SB-20-01,
C1 SB-21-01-AV, C1-SB-22-01, C1-SB-23-01, C1-SB-38-01. C1-SB-39-01. C1-SB-43-01, C1-SB-46-01. C1-SB-51-01. C1-SB-69-01, C1-S8-71A,
C1-SB-73-01. C1-SB-74-01, C1-SB-75-01 .C1-SB-76-01, C1-SB-81-01. C1-SB-82-01, C1-SB-83-01, C1-SB-84-01, SS-3, SS-4.

8/27/56 COC-SS-LOT1B XLS copy



TABLu . - (Conrd)

CHEMSOL. INC. SITE
SELECTKDN OF CHEMICALS OF ECOLOGICAL CONCERN IN SURFACE SOIL

LOT IB

CONCENTRATION (ug/Vg)

Frequency of Range of Detected Concentrations Location of Range ol Non Detect Concentrations
Detection Minimum Maximum Maximum Minimum Maximum

Selection REASON FOR SELECTION OR a IMINATION
Y/N

CHEMICALS
SVQCi (Confdl
Butylbenzylphihalate
Benn>(a)anthracene
Chrysene

Benzo(b)fluoranthene
Benzo(K)fluoranthene
8enzo(a)pyrene
EESUCJDES/PCBs

1/30
1/30
1/30
lip
-•MO;:

1/30
1/30
1/30

3,600 J
200J
35.0 J

!&>,«»!:?;.ti.dj:?;

30 OJ
24 OJ
23 OJ

liilijiiiiiiili;:
:jj^i^mmmm

wani:
ii

:•:*: .:+•..•..:.:•:•:?.•.•.™m^*m
tpp
liHl

pip:isiii

3,600 J
20 OJ
35.0 J

:i*3,000;''
7,400 J
30 OJ
24 OJ
23 OJ

^

C1 SB 73-01
C1 SB82O1
C1 SB 82-01

Ct-SB-43-Ot
C1 SB 82-01
C1 SB 82-01
C1 SB 8201

• ss-4
• - - -

C1.SB.78-01
ci-se-aj-ot
Ci-SB-43-Oi:

:!i:-C1-SB-43-0}:::S::
;;lvci-SBri.ii-*f:i;
C1^B»1W)I>AV

370 U
370 U
370 U

0700
370 U
370 U
370 U

i 80 U
180 U
ieou
:iflo:iJ:::
lijjQii-i

iTpU
•::iteli;
3.60 U

li.7(iU::J

f».wul;
•s-isoUs-
il-iebiurjl
Ssjeoii^
isp:i!l
%iii$j*iii
|:plii*:i

78.000 UJ
78.000 UJ
78,000 UJ

7«.006UJ
78.000 UJ
78,000 UJ
78,000 UJ

!'::?do'U:T::;
S'-ilOOU^i-
m- »obu :!•;•;:
;i;xs?0(>y:!.:::'
ii.i(X>:Ull
;:::8^0U::i
S46.cl:lll?;
iis|.p
sMltjs

f-jJKi-^l
IMb;.0::i^
s:;::ldd:i|s;|
::1i6o|tJ|:i:ii^yii
l̂ lil
liii:ii

N
N
Nw
N
N
N

::Y:::-y.:.

|Y- '•

lit--"-
l|s?
ste

l|l;
Iliv

less than 5% frequency
less than 5% frequency
less than 5% frequency

: co7̂ iiiiiî ::!;:;;:v:;;lli;:3;
less than 5% frequency
less than 5% frequency
less than 5% frequency

(Wlenl̂ bfeaaxirr t̂e .::;::::::
^ool^tWi^aiicunW^^^^^^sl::
;::pot̂ tM^̂ rtKi«a::;::||::;;;;;;V:::
;:p6;tentf̂ :btoac<l»mî :::̂ :::;:;:::::p;::
|î ii||p§;|||i|»i»ji|||̂ ||||̂
i;ifiiî ii#̂ <iKi<ji4i|ĵ ^
;;:jjjiii<î jiii|;̂ ^
poi^Balbteaccumulila J:;V^

spoiwie^ Woaceumutate ':il||i|||
• i:ot»i^^oaict»jri^^> -3 •;; |;|;!x
t̂ omagr^e* {rwough foodcfialri*
Woma^e»*m^<6^KkSi«»rw
bi6fnaah^»rDU^«a^d< t̂rt«

Sample Group:
C1-SB-09-01.C1-SB-10-01.C1-SB-11-01, C1-SB-12-01.C1-SB-13-01.C1-SB-14-01.C1-SB-15-01,C1-SB-16-01-AV,C1-SB-17-01,C1-SB 20-01,
C1-SB-21-01-AV,C1-SB-22-01,C1-SB-23-01,C1-SB-38-01.C1-SB-39-01,C1-SB-43-01,C1-SB-46-01.Cl-SB-51-01.C1-SB69-01,C1-SB71A,
C1-SB-73-01. C1-SB-74-01.C1-SB-75-01.C1-SB-76-01. C1-SB-81-01.C1-SB-B2-01.C1-SB 83-01. C1-SB-84-01, SS-3, SS-4.

8/27/56 COC-SS-LOT1B XLS copy



TABLV - (Confd)

CHEMSOL. INC. SITE
SELECTION OF CHEMICALS OF ECOLOGICAL CONCERN IN SURFACE SOIL

LOT1B

CONCENTRATION (mg/kg)

Frequency ol Range of Detected Concentrations Location ol Range ol Non-Detect Concentrations

CHEMICALS
INORGANICS
Aluminum

'^-•'fyijjtowwif.ftsfw
Arsenic
Barium
Berylkim
Cadmkjm
Caldum

: ;: ;;i Qiir̂ lMllsllIll
-:":':: " -^ '•-' ••••ii-:i;.v: •.•:•:•: •:•••••:' ;•:•:•:•:•;•:"'• ''::*'''... .• /̂ *A^J§ :•:•:•:•:•:•;•:•:•;•:-:•:•:•:•:•:•;;•:•:-:-:

'<^^::^ii^K
kon

' '' IJffifgj-;-^?-'''*!?:'-:

Magnesium
Manganese

•'''" tH-L î ' ̂ SHSHi'HSSB?;:.

Potassium

Sodium
:i;-iiiiiSiirtiif*f™ii;

Vanadium
;;::::N'50rtCS?:V:i-Si--::'::-:f-;:::::'™:S:S

Detection

30/30
?':'f ;pS:?Jr:3<Sift '""isrif

27/30
3000
2900

: - • • • • : . : : ; : • 11/30 ' ' : ' . : :
:::i

30OO
Pilllil-Ouvaio jllll-!!!i!!ibo/M
p|pp$fl&fffi

30OO
.,,,„.,.;,; jg£| ,. . . , . . ;

30/30
30/30 ^

îlllllll̂ lW Î&lll'
|ii;S:i;::i;:?!>6lî :;?S;S'

30OO
•.v.'i'.-.v.-.-.v.-. •.".•.-.••,•.•.-.••.• •.•;•;•.•.•-•-•.•:•.-.::>: :;;:: XvMv ;•;-:-:•:; x fijuiwy' • • • : ; : : :: : : :; : ; : : : :':

30/30
WM^^M-f^^f
^ ^__^2900" '
#:?.$&:8£!£JJdiiw.*S^

Minimum

6.220
fpfiixiip"

0.92 B
32.2 B
0.33 B

:"' l.OOBJ "
361 B

K-AJ&W:

fiiiifaJO 6:113
W&Js6'&^:'-

8.510
'"" :'Xt(>Jr:: "

1.080 B
30.4

|;f|b,iiS::'ii;: ;• •
t;:; V.8.JO B "? •

226 B
v:':-x->:: J &fV '•:•'.-.' • •
I;!; -:•.';.• ;.*h«*V:.: ;'v';'-'-;

55.6 BpcysiisKi
15.8

:.;:;>>>>>:-i<*::i;X;;x:::;.;;v
''::::.''::':r:.':l'7i*:;:::'x':-:-x::

Maximum

^48.400
•*S^'g(7J"-

800
398
3.20
30 JO

29.300
:::• : :|,,::" WO
I'ijf ||f 86.2. V?
?::;;/:y::::.^44; -::

95.000
: '"''"'' ij20J

10.500
1,840

ll̂ lfc/VW -?:;
'•P??:W4 : :

3.370
":':ss:;:;i44|. ••'

506 B
:;::;i|i::'ltiiBii>6:i':;:

230J
SSH::5;?SH î!J':::::-:;:S

Maximum Minimum Maximum

C1-SB69-01
' - v oi-sB-M-di-:"^ v: ••"%M uw '^m^:< 1 isj:t»;:s::::s:

Cl SB-10-01 070UJ 100UJ
Cl 5839^)1
Cl-SB 69-01 025 U 0.25 U
CI-SB-38-Ot 0.90U UC»U
C1-SBB301

. ' . : " . Ct-SB.10-0! . ̂ .•^,''-St^;^iifi":K-
^••c\^4^^M^!;M^mm^SMM,:•:' : ""• c 1 «ise<46.b \ :l •;'•• ':' ' ;: ';: : ' ̂ \ ' 'i •: ::;::K::V • •• si: • ••/• x:."::- s-/^ s

C1-SB 69-01v^^^^.^p^----^^--^^^^^^.^
Cl SB 51 01
Cl-SB 69-01X;- ;s ; ci.sB-74-01 f ; s: -.. ;. i>.64.U; fm^m^^^-M
Cl-SB 09-01 ' - < • : . • ' '.;•- '•y.-::::V i •••:- .*; .•: . : • - • ; • ;;:"
C1-SB-75-01 -

!: '"' 'Ci-SO-ZO-O* •'•.': :;. 6.44U p::Of;;|pWOJ:|:::y
Ct-SB-43-01

''•":'̂ :bî S îA '̂̂ V:V-::''''v;^:P':'M^^^^^^
C1-SB-69-01 68.3 UJ 68.3 UJ

?:^\'Gt'<i£6&&$f!^f':'$?'ffi'&P&&f£i83^&&Z#3S^%%i.

Unconlamlnaied Soils
NJandNYS

1000-25000

3-12
250-350
0-1.75

d.oi'io
130-35000

1^.^26-75'' ' ' ; ; ; / ;
'-'.['•:'•:•.'•-•---'.•'•••••'. 2^ 9 B ': •' ' '• ' ." " ' ' •

- •• •'• • • • • ••: ^ ¥ * Q ' ' ' ' " - •

17500-25000
••; ^J^jjfj :

1700-4000
130-1560

:H::Cbv642^d,66fl :;':

••.;::''::i'sb.S.2S' '•;.: " :

8500-43000

6000-8000

. .1.1-119 ^
• • : • ''•''•''•'. '• : '•'•: '• :'•:'• :':•:'- : '•'. 4tii ''•''• :'•'. '• : : : ox '•:• '•''• : ' : : ''• : : '' :•:•;•:•:•:•:•:•:•:•:•:•:•:-:•:' .O^-> •:•:••:•:-:-'-:•'•:•'•'•:•::•

SekKbon REASON FOR SELECTION OR ELIMINATION
Y/N

N
glgxp'

N
N
N

, : .y

N
xi-Y: ;• '

jlliV i-

:"-:^Y ;.

N........ ^ .

N
N

• '•'••'://. y::':
'.'::'x:;::. *....: .:'S:y

N
: ;i?i\ • V . '••.

N
: •fS::Y: ::

^ 'N
WlXfif:!

less than 2X regional background
•3:'l$iiiiii.iil̂

less than 2X regional background
less than 2X regional background
less than 2X regional background
yeatw fiari 2X refliOrtat backaround "i- -fSSSsisiS:'

SjirBatBir llan 2X: iregS«S iitticlijrtiurtd :i:::?:JIi?llli:
- ilfBa' tel '.Hili ''%JL riijjiWiat fĉ ijnSjn<iJlllllllfil||

grMt»i';*iaifi 2X regional backgroun<) '•:• :'!}::MfW!i

greater ifiairt SX r»gionaf backgirouhd : V1:?;;:?? :'

less than 2X regional background
";-:: toxjq';niî ;:]rt|i«WS!;:::i::;:;:;:5::s:s::; ?|*- . ' : • ̂ îiî Jiis?:;'
; graatef ffian 2X regjiortat baVAground •: ; " : v||?iii;: J :;

: :': Siidtmeifai : :-'• ? • "" '?y'f f f • ;?••' •:"• '• : : : ::.:: :;: i:!::;?vj|p;::|;-'

' '•': Sbiiii!!ir»iijijgS|l::| ililWllPilll;!' - /1 :̂'::Si§Is|f:';s:

less than 2X regional background
SiSgf Se!iliB?̂ ift:̂  rxi§ioft̂ ^

Sample Group:
C1-SB-09-01, C1-SB-10-01.C1-SB-11-01. C1-SB-12-01. C1-SB-13-01.C1 SB-14-01. C1-SB-15-01.C1-SB-1601-AV, C1-SB-17-01.C1-SB-20-01,
Cl-SB-21-01-AV.C1-SB-22-01.C1-SB-23-01.C1-SB-38-01.C1-SB-39-01,C1-SB-43-01.C1-SB-46-01,C1-SB-51-01.C1-SB-69-01.C1-SB-71A,
C1-SB-73-01,C1-SB-74-01.C1-SB-75-01.C1-SB-76-01.C1-SB-81-01.C1-SB-82-01.C1-SB-83-01,C1-SB-84-01.SS-3. SS-4.

8/27/56 COC-SS-LOTlBXLScopy



TABLE 73

CHEMSOL. INC SITE
SELECTION OF CHEMICALS OF ECOLOGICAL CONCERN IN SURFACE WATER

ON SITE

CONCENTRATION (ug/I)

CHEMICALS

Vinyl Chloride
Melhylene Chloride
1.1 Dtchtofoe thane
1.2-Dlchtoroethene (Total)
Chtorotorm
1.2 Dfchloroe thane
I.l.t-Trichtoroethane
Bromodichtoromethane
1 ,2-Dtchtoropropane
TrtcNoroethene
Dibromochtoromethane
Benzene
Toluene
Chtorobenzene
Ethyfcenzene
Xytenes (Total)

1,2-Dlchtorobenzene
Naphthalene
Dl-n-octytohthatate

Frequency ol
Detection

2/14
1/14
1/14
5/14
5/14
1/14
1/14
3/14
1/14
3/14
1/14
2/14
3/14
2/14
1/14
2/14

1/14
1/14
4/14

Range ol Detected Concentrations
Mrumum Maxvnum

110
too
120

050J
200J
180
160

100J
tOOJ
800J
100J
900J
030J
900J
130

060J

400J
200J
060J

tao
100
120
120
170
180
160

700J
100J
290
100J
140
350
170
130
320

400J
200J
2.00 J

Location ol
Maximum

C2SW«
C2SW4J6
C2-SW-06
C2-SW-06
C1-SW09
C2-SW-06
C2SW-06
C1 SW-09
C1 SW05
C2-SW-06
C1 SW^9
C2SW-05
C2-SW-05
C2SW-05
C2-SW-05
C2-SW-OS

C2SW-05
C2SW-OS
C2-SW-06

Range ol Non
Mmmum

t oou
100U
100U
100U
10 OU
10 OU
100U
10 OU
100U
100U
toou
100U
10 OU
10 OU
100U
100U

toou
10 OU
10.0 U

Detect Concentrations
Maximum

100U
100U
100U
10 OU
22 OU
10 OU
10 OU
10 OU
10 OU
100U
10 OU
10 OU
10 OU
10 OU
10 OU
10 OU

11 OU
110U
11.0 U

Upstream
Concentrations

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND

ND
ND

2.00 J

AWQC

NA
NA

20000
11600
1240

20000
9400
NA
NA

21900
NA

5300
17500

50
32000

NA

763
620

3

Slate ol NJ Selection
WQC lor FW2 Y/N

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

N
N
N

REASON FOR SELECTION OR ELIMINATION

tow concentration and persistence
tow concentration and persistence
tow concentration and persistence; below AWQC
tow concentration and persistence: below AWQC
tow concentration and persistence; below AWQC
tow concentration and persistence; below AWQC
tow concentration and persistence; below AWQC
tow concentration and persistence
tow concentration and persistence
tow concentration and persistence; below AWQC
tow concentration and persistence
low concentration and persistence; below AWQC
tow concentration and persistence; below AWQC
tow concentration and persistence; below AWQC
tow concentration and persistence; below AWQC
tow concentration and persistence

tow concentration and persistence; below AWQC
tow concentration and persistence; below AWQC
tow concentration and persistence; below AWQC

Sample Group:
C1-SW-03-AV. C1-SW-04. C1-SW-05. C1-SW-06, C1-SW-07. C1-SW-08. C1-SW-09. C2-SW-03-AV, C2-SW-04. C2-SW-05, C2-SW-06.
C2-SW-10. C2-SW-11. C2-SW-12

n

8/30/95 CCC-SwXLS



TABLE 7-3 (Conld)

CHEMSOL. INC. SITE
SELECTION OF CHEMICALS OF ECOLOGICAL CONCERN IN SURFACE WATER

ON-SITE

CONCENTRATION (ug/l)

CHEMICALS
PESTICIDES/PCBs
Undarx (Tool) [gammi-Ottq
HaptachJorEpoxM*
EndotuMnl
EndotuMnU
4,41-OOT

INORGANICS
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobal
Copper
Iron
U«d
Magnesium
ItangmwM
Mercury
Nickel
Potassium
Selenium
Sodium
VMwdkim
Zinc

Frequency ol
Detection

3/14
V12
1/14
V14
V14

14/14
3/14
14/14
4/14
14/14
1/14
4/14
4/14
14/14
14/14
14/14
14/14
2/14
2/14
14/14
1/14

14/14
2/14
a/8

Range ot Detected Concentrations
Minimum Maximum

0.01 J
0.01 J
0.03 J

0.01JN
0.01 J

62 8 B
260BJ
27.8 B
1.20BJ
1 2.900 J

10.4 J
1.08 B
1.48 BJ

12SJ
1.78 BJ
4,260 B
17 JJ
0.13 B
4.00 BJ
1.150B
340J
9,680
8.10 B
9 80 B

0.01J
0.01 J
0.03 J

0.01JN
0.01J

5.130J
590 BJ
1SOB
6.70 J

47.800 J
10 4 J

18.3 BJ
32 5 J

13.700 J
1MJ

1 1.900 J
3.100 J
0.30 J
690BJ
1 6.700 J
340J
27,000
343 BJ

196J

Location ol
Maximum

C2-SW-06
C2-SW-05
C2-SW-06
C2-SW-12
C2-8W-06

C1-SW-07
C1 SW-08
C1-SW-08
C1-8W-07
C2-SW-12
Ct-SW-07
C1-8W-07
C1-SW-07
C1 -SW-08
C1-8W-07
C2-SW-12
C1-SW-07
C1-8W-07
C1-SW-07
C2SW 12
C1-SW-07
C2-SW-06
C1-SW-07
C1-SW-07

Range ol Non Detect Concentrations
Minimum

0.06 U
O.OSU
0.05 U
0.10 U
0.10 UJ

190UJ

1.40UJ

260UJ
1.30 UJ
190U

-
•
.

0.10 UJ
260UJ

290UJ

2.50 LU

Maximum

0,06 U
0.06 U
0.06 U
0.1 1U
0.1 1U

200UJ

1.60 U

4.20 U
320 UJ
490UJ

-
•
-
.

0.10 UJ
5.40 UJ

380U

4.00 UJ

UPSTREAM

NO
0.01 J

NO
NO

0.01 J

12500
41 B
236
NO

27200
19.3

8.2 B
118

14000
74

9570
Oil

0.13 B
20.78
4790 B

ND
40400
31 .SB
326 J

State ol NJ
AWOC (1) WOC lor FW2

O.OB 0.080
0.0038 0.0038
0.056 0.058
0.056 0.066
0.001 0.001

87
190
NA
1.6
NA

MOO III, 11 VI
NA
25

1000
62
NA
NA

0.012
128
NA
5

NA
NA
147

Selection
Y/N

Y
Y
Y
Y
Y

N
N
N
Y
N
N
Y
N
N
Y
N
Y
Y
N
N
N
N
N
N

REASON FOR SELECTION OR ELIMINATION

potonWtobto«xurnutel«
potential to MMbcunwlm Md WOM* AWQC
potential to MMBoumutaM
potential to btoaccumutow
potential to btoaocumutatt and exceeds AWQC

less than background
less than AWQC
low toxtclry
greater than background «nd AWQC

less than background and AWQC
potofwM toxJclty And •xoMdt McxQfouno
less than background

QrMJertwn background and A WQC

greater tarn background
QTMMr *wn background «nd AWQC
less than background and AWQC

less than AWOC

•xcMd* background
less than background

Sample Group:
C1-SW-03-AV, C1-SW-04, C1-SW-05. C1-SW-06, C1-SW-07. C1-SW-08. C1-SW-09, C2-SW-03-AV, C2-SW-04, C2-SW-05. C2-SW-06.
C2-SW-10. C2-SW-11. C2-SW-12.

1. Adjusted AWQC lor hardness-dependent metals (cadmium, chromium III, copper, lead, nickel, and zinc) based on a hardness ol 147 mg/1 as Ca CO3.

8/30/95 COC-SwXLS



TABLE 7-4

CHEMSOL. INC. SITE
SELECTION OF CHEMICAI.S OF ECOLOGICAL CONCERN IN SEDIMENT

ON SITE
CONCENT RATION (ug/Vi)

Fraquancyof
DMKten

LocMono(
Muanvn

Rundtot Nsrvtftttct CsretnTiKoi
UPSTREAM

EPA
SOC(1)

MOE
SOC

NJ
SOC

S^Kton
Y/N

REASON FOR SELECTION AND ELIMINATION

CHEMICALS
YQC5

Cxtwn CXBJto.

1 .}-OtaMoRM*W» (fott)

te(M
3oM4
10(14
10(14

10(14
2-Suttnon*
1.1.1-Tridtonwtan*

Tokjm
CWorobifwn*

1o(14
2 o(14
2 0*14
10(14
10(14
2*rw

Styr
Xyta
SVQCS

10(24

10(24
30(14
20(14

DK»nzofknn
20(14
10114
2o(14
30(14

AntVttMfW

rtnrantwne

3 Of 14
3 of 14
13o(14
t3oll4

»7J
JOOJ

4J
32J
U
12J
S3J
13J
14J
62
0X1

no
13J

07OJ
1J

ttOJ
47J
XXI
S2J
(2J

210J
MJ
36J
20J
26J
trj
36J
74J
93J

27J
•40O

4J
32J

12J
190
13J
T9J
120
OXI
3J

ISO
13J

020J
120

180J
3001
57J
140J
350J
210J
110J
eooj

8000JD
1TOOJ
1500J
980J

1400010
24000JO

CVSO-OM»
C1.SCWJWI1
CISO-06-01
cj.so-oWi
C2SO-06-01
ct-so-os-oi
C2-SO-OW)1

C1-SO-O4-01

C2-SO-OWJ1
C1-SO-05^«
C1-SO-0*O1

Cl SO-O5-02
C1-SOOS-01
CLS&O5-01
C1-SO-O4-01

C1-SO-04-01
C2-SD-08-01
C1-SO-04-Ot

C1-StW)4̂ «
C1-SO-04-01
C1.SO-04-01
C1.SO-04-Ot
C1-30-04-0t

ISU
19UJ
15U
ISU

ISU
15U
1SU
ISU
ISU
18U
ISU
(SU
ISU
130U
ISU

510U
MOU

MOU
MOU
S60U
560U
9COU

31000UJ
«70UJ
MOU
S60U

31000UJ
31000UJ

Sample Qrw*
C1-SD-03-01-AV. C1-SD-03-02. C1-SO-O4-01. C1-SD-04-02. C1-SO-OS-01. C1-SD-OS-02. C1-SD-06-01. C1-SD-06-02.
C1-SD-07-01. C1-SD-08-01. C2-SO03^)1-AV. C2-SD-03-02. C2-SD-O4-01, C2-SD-04-02. C2-SO-05-01. C2-SD-OS-02.
C2-SD-06-01, C2-SO-06-02. C2-SO-10-01, C2-SD-10.02. C2-SD-11-01. C2-SD-11-02. C2-SD-12-01. C2-SO-12-02
(1)TOCXO(38

KXXJJ
49UJ
IOOUJ
IOOUJ
K50UJ
100UJ
S9UJ
IOOUJ
tODUJ
IOOUJ
IOOUJ
IOOUJ
MOW
IOOUJ
S3SUJ
100UJ

31000UJ
31000UJ
3100OUJ
31000UJ
3fOOOUJ
31000UJ
31000UJ
31000UJ
31WXWJ
31000UJ
31000UJ
3WOOUJ
31000UJ
atooouj

NO
NO
NO
NO
1SJ
NO
NO
NO
40J
NO
30J
1SJ
NO
NO
NO
NO

SBJ
40J
57J
43J
1201
61J
190
140J

2.900J
430J
39CU
92J

7^00)0

874

O4

23.«

190
5W
220

750

tow conc4n^vfcn md pcratetancv
{(•MltVMVltfitVMItl I:''::.:.':....;':':
tow concorfrtton w) p«nli>»nc«

toss t*n 5% frequency

lratwnSH(r«|uincY
«wi*4iu»A««m '"."•.'•'.'.' [ : ! ' : :

wlt*l HttiMnl 1MB In Induttld VM
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TABLE 7-4 (continued)

CHEMSOL, INC. SITE
SELECTION OF CHEMICALS OF ECOLOGICAL CONCERN IN SEDIMENT

ON SITE
CONCENTRATION (u|/kg)

Fr*qu«ncyol Loctlonot
Mwdnun

R«no. ol NoixMlcl Conc«nMloni EPA MOE
MWnun Mudnun UPSTREAM SOC(1|____SOC

NJ
SOC

REASON FOR SELECTION AND ELIMINATION

SVOCi IConTdl
40001

10(14
12o(t4

2«M3

10ol14
«o()4
lottl

PESTICIDES 0( PCBl
•PW-BHC

Endnurn)
4.4--006

EMottMAR
ErxMUfHlSKM*
4.4--OOT
EndrinAMthydt

4of24

2o(13
4*20
So(24
140(24
104(24

•eoj
4U
4»J
170J
MO
27DJ
120J
240J
3IOJ
180OI
220J

ou
12J
013J

SOWN
100JN
17 OJ
tt27J
11

12000JO
34000JO
tioooojo
3200QJO

7200J
1SOOOJO
7000J
leooj
4000J

15J
S1JN
02X1
290JO
10.0JN
T20J
033J
99 OJ

380J
3SOJ
130J

6300JNO
10000JN
39000

C1-80-04-01
C1-SD-05-01

C1-SD-044I
C1-SCM>M)t
C1-«CW4-01
Ct-SCMM-OJ

CLStMM-OI
C1.3O-04-01
C1-SD-04-O1
C1-SCW>4-0«

C2-SD-04-01
ca-so-03-01
C2-SO-12-01

C2-St>04-OI
C2.SO- 12-02
C2-SO-06-01
C2-SO-11-01
C2-SD-04-O2
C1-SO-07-01
C2-SO-04-02

seou
MOD

«TOUJ

6300J
MOU
5600
MOU
960U
S60U
(WOU

33UJ
13UJ

790UJ
610UJ
stool
StOUJ
7SOOJ
5100J
S1.0UJ

3MOOOI
31000UJ
JrtoOUJ
3100WJJ

SHXJOUJ
3MOOUJ
31000UJ
31000UJ
ateoouj
31OOOUI
31000UJ

99UJ
S9UJ
99UJ
179W
17SUI
17SOJ
175OJ
175OJ
175UJ

1750UJ
760UJ
1780UJ

1100J
ND

4706J
S400J

4400JO
MO

8700O
4000J
6100J
3000J
560J
2200J

NO
J^OJ
230OJ
42JN
1»J

23JN
ND
NO
13
ND

370J
MO

740
370
200
60
170

6
0.9

01696

01598
30
60
S

400

400

60

0031*

OOtM

0.144

3764
3764
3.764

•XCMO* ««•**«« 'v. : ! ; : ; : ; ; : :
•XCMdl l4MtMtn ««OQC: :
UCMd.̂ Xt.01.

MCMfe î jrtwuml WC i!

bis twi SOC

l«r»v*rafe
(•**t«M»<*pm«n(ISOC

MMclbbMMfc
MetoMnHc

*fetM*i«lrf«nMtNI
•tratw.™!**™*

mCB<d> MpByjM t̂ ifltf SQC

C1-SD-03-01-AV. C1-SD-03-02, C1-SD-04-OI, C1-SCMM-O2. C1-SD-05-01. C1-SD-05-02. C1-SD-06-OI. C1-SD-06-02.
C1-SD-07-01. C1-SD-M-01. C2-SD-OJ-01-AV. C2-SD-03-02. C2-SO-04-01. C2-SD-04-02. C2-SD-04-01. C2-SD-O5-02.
C2-SD-(»01.C2-SD-06-02. C2-SO-10-01. C2-SD-10-02. C2-SD-11-01. C2-SD-11-02. C2-SD-12-01. C2-SD-12-02
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TAB1.F. 7-4 (continued)

CHKMSOL, INC. SITE
SELECTION OF CHEMICALS OF ECOLOGICAL CONCERN IN SEDIMENT

ON SITE
CONCENTRATION (ug/Vg)

INORGANCS
M*l*Utt

CwMum
Caldum

Coppar
Iron

Magnaslum
angcriMa

Potassium
lamtaa

Sodum
Vanaaum
Zinc

Fraquancyot
Oatarton

•U J«J 1M ' '

**W

240(24

24 of 24
24 Of 24

240(24

24 of 24

190(24
240(24
24*24

Ranpt of D«ltcH
Mtrfcrun

A 1AM

9S6B
112

127
10200
294
1830

0.11B

554 BJ
I40BJ
1409
9788
195

HtCosKamtgas.
Mattrun

31.7J

7410J

41 AJ
171J

M700

6200
4170J
7TOJ

1740BJ
43S8J
7.60J
364BJ
20 U

Loci ten o<
Maidmum

Ct̂ tMT-01
C2-SO.t(M)1
O-SO-tfWH

C3-SCX«J-01-AV
C1-8OOJ-02

C1-ST>03-01-AV
• C2-KM1-W

C2.SCWU-01-AV
C1-SO07-01
ci-stvor-01
C1-SD-07-01

C2-SO- 11-02

C2-SO-12-01
C1-SCX03-01-AV

C7-SD-04-02
C2-SD43-01-AV

C1-SO07-01

Ranna ol Nervdalacl Concanratona
MMrrun Maidmum

0.29V 087UJ

OOSUJ 100U

120U J90UJ
077U 4.70U8J

UPSTREAM

107

5490

12.5
324

43800
714
6050

033

1820
U
2,9
392
704

EPA MOE
SOCID SOC

0*

16
200000

400
02
16

120

NJ
SOC

:. :. jj:..:::

70

3S

013

1

120

Satocton
V/N

: ; • : ; ; ; ; : ; : . ; :
::::::::.: : - : : : • : :

N
:::::::::Y • :.:

N
N

N

. : ' . ' v ' .:

N
Y '
Y
N

V Y

REASON FOR SELECTION AND ELIMINATION

.:-::.::.̂ ™::, I . . . . . . : : : . : : : : : : . . : : : - : : : : : : . : : - : - . : : : : : : . : ' : - - : " - - - : : : : : : :

nottortetoaojjatcMa

^* -̂-̂ ^^ "̂;:.i:;:::::;:::: : . . : . : : : ' : . : . : : : : : ;
toss tan upstaam an) SOC
toss tan SOC

no! kn*c to aquatc Ka

toss fwn upstaam

toss tian upstaam

Samrta Group
C1-SO-03-01-AV. C1-SD-03-02. C1-SD-04-01. C1-SD-04-02. C1-SD-05-01 C1-SD-05-02. C1-StW)6-01 C1-SO-06-02.
C1-SD-07^I1. C1-SO-08-01. C2-Sf>OW)1-AV. C2-Sr>OW)2. C7-SD-04-01. C2-SD-04-02. C2-SCWJS-01. C2-SD-05-02.
C2-SD-06-01. C2-SD-O6-02. C2-SD-10-01. C2-SO-10-02. C2-SD-11-01 C2-SD-11-02. C2-SD-12-01. C2-SD-12-02

9/4/96 rOT-.SKD.WK4



TABLE 7-5
EXPOSURE SCENARIOS

CHEMSOL SITE

Exposure
Pathway

Chemicals of
Potential Concern1

Target Receptor

American Robin Short-tailed
Shrew

Red-Tailed
Hawk

SURFACE SOIL

Absorption

Ingestion

Food Web
Transfer

VOCs. SVOCs,
Pesticides, PCBs,

Inorganics

VOCs, SVOCs,
Pesticides, PCBs,

Inorganics

Pesticides and
Inorganics

Moderate:
Frequent Contact

Moderate:
Incidental while

foraging

Moderate:
Forages

primarily on
terrestrial

invertebrates

High:
Frequent Contact

High:
Incidental while

foraging

High: Forages
primarily on

terrestrial
invertebrates

Low: Infrequent
Contact

Low:
Incidental while

hunting

High:
Forages

primarily on
terrestrial prey

"Low" denotes infrequent probability of exposure, due to habitat requirements and/or receptor
behavior.

"Moderate" denotes occasional probability of exposure, due to limited migration and/or
foraging range.

"High" denotes high probability of exposure due to frequency of contact and/or extent of
foraging opportunities largely confined to site.

1 Refer to Section 7.2.2.4 of text for complete COC listings.
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TABLE 7-6

Ecological Exposure Doses (or Food Chain Receptors
Maximum Concentrations

Chemsol Inc. Site, Surface Soil, Lot 1A
Northern Short-tailed Shrew

coc

SVOCs
Di-n-butylphthalate
PESTICIDES/PCBs
Dieldrin
Aroclor 1260
Aroclor 1254
INORGANICS
Arsenic
Beryllium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Silver
Vanadium
Zinc

SC BAFinv
(mg/g)
dry wt

1 50E-04

1 70E-05
2 30E-05
380E-05

380E-03
1 20E-03
294E-02
458E-02
333E-02
536E-01
330E-03
294E-02
1 45E-02
543E-02
7.58E-02

1

30
30
30

95
1

1 26
683

7
04

1
1 82

1
1

8.32

1C
(mg/g)
dry wt

1 50E-04

5 10E-04
690E-04
1 14E-03

361E-02
1 20E-03
370E-02
3 13E-01
2 33E-01
2.14E-01
330E-03
535E-02
1 45E-02
5.43E-02
631E-01

1C Pinv
(mg/g)
wet wt

240E-05

8 16E-05
1 10E-04
1 82E-04

578E-03
1 92E-04
5 93E-03
501E-02
373E-02
343E-02
528E-04
856E-03
232E-03
869E-03
1 01E-01

1

1
1
1

1
1
1
1
1
1
1
1
1
1
1

PS IR
(g diet/d)
wet wt

005

005
005
005

005
005
005
005
005
005
005
005
005
005
0.05

93

93
93
9.3

93
93
93
93
93
9.3
93
93
9.3
9.3
9.3

IT
(mg/d)
wet wt

223E-04

7.59E-04
1 03E-03
1 70E-03

5.37E-02
1 79E-03
551E-02
465E-01
347E-01
3 19E-01
491E-03
796E-02
216E-02
808E-02
9.38E-01

SI SFF
(mg/d) (27/0.96)
wet wt acres

6.98E-05

791E-06
1.07E-05
1.77E-05

1 77E-03
5.58E-04
1.37E-02
2.13E-02
1.55E-02
2.49E-01
1.53E-03
1.37E-02
6.74E-03
2.52E-02
3.52E-02

1

1
1
1

1
1
1
1
1
1
1
1
1
1
1

BW
(kg)

0.015

0.015
0.015
0.015

0015
0015
0.015
0015
0.015
0015
0.015
0.015
0.015
0.015
0.015

D
(mg/kg/d)

wetwt

1.95E-02

5.11E-02
6.92E-02
1.14E-01

370E+00
1.56E-01

459E+00
3.25E+01
2.42E+01
3.79E+01
4.30E-01
6.22E+00
1.89E+00
7.07E+00
6.49E+01

COC = contaminant of concern
SC = soil concentration
BAFinv = bioaccumulation factor for invertebrates
1C = invertebrate concentration
Pinv = proportion invertebrate ingestion
PS = proportion of soil ingested

IR = amount of food ingested on a daily basis by the animal
IT = daily COC intake through an invertebrate diet
SI = daily COC intake through soil ingestion
SFF = site foraging factor
BW = body weight
D = exposure dose
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TABLE 7-6 (Continued)

Ecological Exposure Doses for Food Chain Receptors
Maximum Concentrations

Chemsol Inc. Site, Surface Soil, Lot 1B
Northern Short-tailed Shrew

coc

VOCs
1.1.1 -Trichloroethane
Carbon Tetrachloride
Trichloroethene
Tetrachloroethene
1 . 1 ,2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Xylenes (Total)
SVOCs
1 ,2-Dichlorobenzene
1 ,2.4-Trichlorobenzene
Naphthalene
2-Methylnaphtalene
Di-n-butylphthalate
Bis(2-ethylhexyl)phthalate
Di-n-octylphthalate

SC BAFinv
(mg/9)
dry wt

1 50E-02
500E-03
320E-02
7 OOE-03
1 10E-04
380E-01
330E-03
1 50E-02
1 10E-01

1 60E-03
440E-04
1 80E-02
950E-03
330E-03
630E-02
7.40E-03

1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

1C
(mg/g)
dry wt

1 50E-02
5 OOE-03
3 20E-02
7 OOE-03
1 10E-04
380E-01
330E-03
1 50E-02
1 10E-01

1 60E-03
440E-04
1 80E-02
950E-03
330E-03
630E-02
740E-03

1C Pinv PS IR
(mg/g) (g diet/d)
wet wt wet wt

240E-03
BOOE-04
512E-03
1 12E-03
1 76E-05
608E-02
528E-04
240E-03
1 76E-02

256E-04
704E-05
288E-03
1 52E-03
528E-04
1 01E-02
1.18E-03

1 005
1 005
1 005
1 005
1 005
1 005
1 005
1 005
1 005

1 005
1 005
1 005
1 005
1 005
1 005
1 0.05

93
93
93
93
93
93
9 3
93
93

93
9 3
93
93
93
93
93

IT
(mg/d)
wet wt

223E-02
7.44E-03
476E-02
1 04E-02
1 64E-04
565E-01
491E-03
223E-02
1 64E-01

2.38E-03
655E-04
268E-02
1 41E-02
491E-03
937E-02
1.10E-02

SI SFF
(mg/d) (13/0.96)
wet wt acres

698E-03
233E-03
1 49E-02
326E-03
512E-05
1 77E-01
1 53E-03
698E-03
5 12E-02

744E-04
205E-04
837E-03
442E-03
1 53E-03
293E-02
3.44E-03

1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

BW
(kg)

0.015
0.015
0.015
0.015
0015
0015
0015
0015
0015

0.015
0.015
0.015
0.015
0.015
0.015
0.015

D
(mg/kg/d)

wet wt

1.95E+00
6.51E-01
4.17E+00
9.11E-01
1.43E-02

4.95E+01
4.30E-01
1.95E+00
1.43E+01

208E-01
5.73E-02

234E+00
1 24E+00
430E-01
8.20E+00
9.63E-01

COC = contaminant of concern
SC = soil concentration
BAFinv = bioaccumulation factor for invertebrates
1C = invertebrate concentration
Pinv = proportion invertebrate ingestion
PS = proportion of soil ingested

IR - amount of food ingested on a daily basis by the animal
IT = daily COC intake through an invertebrate diet
SI = daily COC intake through soil ingestion
SFF = site foraging factor
BW = body weight
D = exposure dose
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TABLE 7-6 (Continued)
Ecological Exposure Doses for Food Chain Receptors

Maximum Concentrations
Chemsol Inc. Site, Surface Soil, Lot 1B

Northern Short-tailed Shrew

COG

PESTICIDES/PCBs
detta-BHC
Lindane (Total)
Heptachlor
AJdnn
Endosulfan I
Dieldrin
4.4'-DDE
Endrin (Total)
Endosulfan II
4,4'-DDD
Endosulfan Sulfate
4.4--DDT
Endrine Ketone
Endrine Aldehyde
alpha-Chkxdane
gamma-Chkxdane
Toxaphene
Arockx1248
Arockx 1254
Aroclor1260
INORGANICS
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Silver
Thallium
Vanadium
Zinc

SC BAFinv
(mg/g)
drywt

620E-06
1 40E-07
700E-08
830E-03
920E-06
130E-02
460E-03
1 30E-04
950E-06
480E-05
223E-05
120E-04
200E-04
1 10E-O4
130E-04
230E-05
340E-03
3 10E-01
470E-02
1.70E-01

297E-02
800E-03
320E-03
300E-02
430E-01
2.44E-01
1.92E+00
1.84E+00
7.70E-03
5.93E-02
1.20E-02
1.90E-03
2.30E-01
4.17E-01

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

1
95

1
4

126
6.83

7
04

1
182

1
1
1

832

1C
(mg/g)
drywt

186E-04
420E-06
210E-06
249E-01
276E-04
390E-01
1 38E-O1
390E-03
285E-04
1 44E-03
669E-04
360E-03
600E-03
330E-03
390E-03
690E-04
1 02E-01

930E+00
141E-KX3
510E+00

2.97E-02
7.60E-02
320E-03
1 20E-01
5.42E-01
167E+00
1.34E+01
736E-01
7.70E-03
108E-01
120E-02
1 90E-03
2.30E-01
3.47E+00

1C Pinv
(mg/g)
wet wt

298E-05
6.72E-07
336E-07
398E-02
442E-05
624E-02
221E-02
624E-04
456E-05
230E-04
1 07E-04
576E-04
960E-04
528E-04
624E-04
1 10E-O4
1 63E-02
1 49E+OO
226E-01
8.16E-01

4.75E-03
1 .22E-02
512E-04
1.92E-02
867E-02
2.67E-01
215E+00
1 18E-01
1.23E-03
1.73E-02
1.92E-03
3.04E-04
3.68E-O2
5.55E-01

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1

PS IR
(g diet/d)

WW Wi

005
005
005
005
005
005
005
005
005
005
005
005
005
005
005
005
005
005
005
005

0.05
0.05
005
005
0.05
0.05
005
0.05
0.05
0.05
005
0.05
0.05
0.05

93
9.3
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
9.3

93
9.3
9.3
9.3
9.3
9.3
9.3
9.3
9.3
9.3
9.3
9.3
9.3
9.3

IT
(mg/d)
wetwt

2.77E-04
6.25E-06
3.12E-06
3.71 E-01
4.11E-04
580E-01
2.05E-01
580E-03
424E-04
214E-03
995E-04
536E-03
893E-03
491E-03
580E-03
103E-03
1.52E-01
1.38E+01
210E+00
7.59E+00

4.42E-02
1 13E-01
4.76E-03
1 .79E-01
8.06E-01
2.48E+00
2.00E+01
1.10E-KX)
1.15E-02
1.61 E-01
1.79E-02
2.83E-03
3.42E-01
5.16E+00

SI SFF BW
(mg/d) (13/096) (kg)
wet wt acres

288E-06
651E-08
326E-08
386E-03
428E-06
605E-03
214E-03
605E-05
442E-06
223E-O5
104E-05
558E-05
930E-05
512E-05
605E-05
1 07E-05
1 .58E-03
144E-01
219E-02
791E-02

1.38E-02
3.72E-03
1 49E-03
1.40E-02
200E-01
1.13E-01
8.93E-01
8.56E-01
3.58E-03
276E-02
558E-03
8.84E-04
107E-01
1.94E-01

1 0.015
1 0.015
1 0.015
1 0.015
1 0.015
1 0.015
1 0.015
1 0.015
1 0.015
1 0.015
1 0.015
1 0.015
1 0.015
1 0015
1 0015
1 0015
1 0015
1 0015
1 0015
1 0.015

1 0.015
1 0.015
1 0.015
1 0.015
1 0.015
1 0.015
1 0.015
1 0.015
1 0.015
1 0015
1 0.015
1 0015
1 0.015
1 0.015

D
(mg/kg/d)

WrCl Wl

186E-02
4.21 E-04
2.10E-04
2.50E401
2.77E-02
3.91 E+01
1.38E+01
3.91 E-01
286E-02
1.44E-01
6.71 E-02
3 61 E-01
6.01 E-01
331E-01
3 91 E-01
6.92E-02
102E+01
9.32E+02
141E402
5.11E+02

3.87E+00
7.79E+00
4.17E-01
1.28E+01
6.71 E+01
1.73E+02
1.39E-KJ3
1.30E+02
100E+OO
1 .25E+01
1.56E-KX)
2.47E-01
2.99E+01
3.57E+02

COC = contaminant of concern
SC = soil concentration
BAFinv = btoaccumulation factor for invertebrates
1C = invertebrate concentration
Pinv = proportion invertebrate ingestion
PS = proportion of soil ingested

IR = amount of food ingested on a daily basis by the animal
IT = daily COC intake through an invertebrate diet
SI = daily COC intake through soil ingestion
SFF = site foraging factor
BW = body weight
D = exposure dose
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TABLE 7-7

Ecological Exposure Doses for Food Chain Receptors
Maximum Concentrations

Chemsol Inc. Site, Surface Soil, Lot 1A
American Robin

coc

SVOCs
Di-n-butylphthalate
PESTICIDES/PCBs
Dieldrin
Aroclor 1260
Aroclor 1254
INORGANICS
Arsenic
Beryllium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Silver
Vanadium
Zinc

SC BAFinv
(mg/g)
drywt

1.50E-04

1 70E-05
2.30E-05
3.80E-05

3.80E-03
1 .20E-03
2.94E-02
4.58E-02
3.33E-02
5.36E-01
3.30E-03
2.94E-02
1 .45E-02
5.43E-02
7.58E-02

1

30
30
30

9.5
1

1.26
6.83

7
0.4

1
1.82

1
1

8.32

1C
(mg/g)
drywt

1 .50E-04

5.10E-04
6.90E-04
1.14E-03

3.61 E-02
1 .20E-03
3.70E-02
3.13E-01
2.33E-01
2.14E-01
3.30E-03
5.35E-02
1 .45E-02
5.43E-02
6.31 E-01

1C Pinv
(mg/g)
wetwt

2.40E-05

8.16E-05
1.10E-04
1 .82E-04

5.78E-03
1 .92E-04
5.93E-03
5.0 IE-02
3.73E-02
3.43E-02
5.28E-04
8.56E-03
2.32E-03
8.69E-03
1.01 E-01

1

1
1
1

1
1
1
1
1
1
1
1
1
1
1

PS IR
(g diet/d)
wetwt

0.05

0.05
0.05
0.05

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

117

117
117
117

117
117
117
117
117
117
117
117
117
117
117

IT
(mg/d)
wetwt

2.81 E-03

9.55E-03
1.29E-02
2.13E-02

6.76E-01
2.25E-02
6.93E-01
5.86E+00
4.36E+00
4.01 E+00
6.18E-02
1.00E+00
2.71 E-01
1 .02E+00
1.18E+01

SI SFF BW
(mg/d) (27/2) (kg)
wet wt acres

8.78E-04

9.95E-05
1.35E-04
2.22E-04

2.22E-02
7.02E-03
1.72E-01
2.68E-01
1.95E-01

3.14E+00
1 .93E-02
1.72E-01
8.48E-02
3.18E-01
4.43E-01

1 0.0773

1 0.0773
1 0.0773
1 0.0773

1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773

D
(mg/kg/d)

wetwt

4.77E-02

1.25E-01
1.69E-01
2.79E-01

9.03E+00
3.81 E-01
1.12E+01
7.92E+01
5.90E+01
9.25E+01
1.05E+00
1.52E+01
4.61 E+00
1.73E+01
1.58E+02

COC = contaminant of concern
SC - soil concentration
BAFinv - bioaccumulation factor for invertebrates
1C = invertebrate concentration
Pinv = proportion invertebrate ingestion
PS = proportion of soil ingested

IR = amount of food ingested on a daily basis by the animal
IT = daily COC intake through an invertebrate diet
SI = daily COC intake through soil ingestion
SFF = site foraging factor
BW = body weight
D = exposure dose
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TABLE 7-7 (Continued)

Ecological Exposure Doses for Food Chain Receptors
Maximum Concentrations

Chemsol Inc. Site, Surface Soil, Lot 1B
American Robin

coc

VOCs
1.1,1 -Trichloroethane
Carbon Tetrachloride
Trichloroethene
Tetrachloroethene
1 , 1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Xylenes (Total)
SVOCs
1 ,2-Dichlorobenzene
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphtalene
Di-n-butylphthalate
Bis(2-ethylhexyl)phthalate
Di-n-octylphthalate

SC BAFinv
(mg/g)
dry wt

1 50E-02 1
500E-03 1
320E-02 1
700E-03 1
1 10E-04 1
380E-01 1
330E-03 1
1 50E-02 1
1.10E-01 1

1 60E-03 1
4.40E-04 1
1 80E-02 1
950E-03 1
330E-03 1
630E-02 1
7.40E-03 1

1C
(mg/g)
dry wt

1 50E-02
500E-03
320E-02
700E-03
1 10E-04
380E-01
330E-03
1 50E-02
1.10E-01

1 60E-03
4.40E-04
1 80E-02
950E-03
330E-03
6.30E-02
740E-03

1C Pinv
(mg/g)
wet wt

240E-03 1
8.00E-04 1
5 12E-03 1
1 12E-03 1
1 76E-05 1
608E-02 1
5.28E-04 1
240E-03 1
1 76E-02 1

2.56E-04 1
704E-05 1
2.88E-03 1
1 52E-03 1
528E-04 1
1.01E-02 1
1.18E-03 1

PS

005
005
005
005
005
005
005
0.05
0.05

005
0.05
005
0.05
0.05
0.05
0.05

IR
(g diet/d)

wet wt

117
117
117
117
117
117
117
117
117

117
117
117
117
117
117
117

IT
(mg/d)
wet wt

2.81E-01
9.36E-02
599E-01
1 31E-01
206E-03
7.11E+00
618E-02
281E-01
2.06E+00

3.00E-02
824E-03
337E-01
1 78E-01
6.18E-02
1.18E+00
1.39E-01

SI
(mg/d)
wet wt

8.78E-02
293E-02
1 87E-01
4.10E-02
6.44E-04
2.22E+00
1 93E-02
878E-02
6.44E-01

9.36E-03
2.57E-03
1.05E-01
5.56E-02
1 93E-02
3.69E-01
4.33E-02

SFF
(13/2)
acres

1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

BW
(kg)

0.0773
00773
0.0773
0.0773
0.0773
0.0773
00773
00773
00773

00773
00773
0.0773
00773
0.0773
0.0773
0.0773

D
(mg/kg/d)

wet wt

477E+00
1 59E+00
1.02E+01
2.22E+00
3.50E-02
1.21E+02
1 05E+00
477E+00
3.50E+01

5.09E-01
1.40E-01

5.72E+00
3.02E+00
1.05E+00
2.00E-^01
2.35E+00

COC = contaminant of concern
SC = soil concentration
BAFinv = bioaccumulation factor for invertebrates
1C = invertebrate concentration
Pinv = proportion invertebrate ingestion
PS = proportion of soil ingested

IR = amount of food ingested on a daily basis by the animal
IT = daily COC intake through an invertebrate diet
SI = daily COC intake through soil ingestion
SFF = site foraging factor
BW = body weight
D = exposure dose
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TABLE 7-7 (Continued)

Ecological Exposure Doses for Food Chain Receptors
Maximum Concentrations

Chemsol Inc. Site, Surface Soil. Lot 18
American Robin

coc
PESTICIDES/PCBs
delta-BHC
Lindane (Total)
Heptachlor
Aldrin
Endosulfan 1
DieWrin
4.4'-DDE
Endrtn (Total)
Endosulfan II
4,4'-DDD
Endosulfan Sulfate
4,41-ODT
Endrtn* Ketone
Endrine Aldehyde
alpha-Chlordane
gamma-Chkxdane
Toxaphene
Aroctor 1248
Aroc(or1254
Arockx 1260
INORGANICS
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Silver
Thallium
Vanadium
Zinc

SC BAFmv
(mg/g)
drywt

620E-06
1 40E-07
700E-08
830E-03
920E-06
1 30E-02
460E-03
1 30E-04
950E-06
460E-05
223E-05
1 20E-04
200E-04
1 10E-04
1 30E-04
230E-05
340E-03
310E-01
470E-02
1 70E-01

297E-02
800E-03
320E-03
300E-02
430E-01
2.44E-01
1 92E+00
1.B4E+00
7.70E-03
5.93E-02
1.20E-02
1 90E-03
2.30E-01
4.17E-01

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

1
95

1
4

1.26
6.83

7
0.4

1
1.82

1
1
1

8.32

1C
(nig/g)
drywt .

1 B6E-04
420E-06
210E-06
249E-01
276E-04
390E-01
1 38E-01
390E-03
285E-04
1 44E-03
669E-04
360E-03
600E-03
330E-03
390E-03
690E-04
1 02E-01

930E+00
1 41E+00
510E+00

297E-02
760E-02
320E-03
1 20E-01
5.42E-01
1 .67E+00
1.34E+01
736E-01
770E-03
1.08E-01
1 20E-02
1 .90E-03
230E-01
3.47E+00

1C Pinv PS IR
(mg/g) (g diet/d)
W01 n\ WCl Wl

298E-05 1 005
672E-07 1 005
336E-07
398E-02
442E-05
624E-02
221E-02
624E-04
456E-05
230E-04
107E-O4
576E-04
960E-04
528E-04
624E-04
1 10E-04
1 63E-02
1 49E+00
226E-01
816E-01

475E-03
1 22E-02
5.12E-04
1 .92E-02
867E-02
267E-01
2.15E+00
1.18E-01
1.23E-03
1 .73E-02
1 .92E-03
304E-04
3.68E-02
5.55E-01

005
0.05
005
005
005
005
005
005
005
005
005
005
005
005
005
005
005
005

005
0.05
0.05
005
005
005
005
005
0.05
0.05
0.05
0.05
0.05
0.05

117
117
117
117
117
117
117
117
117
117
117
117
117
117
117
117
117
117
117
117

117
117
117
117
117
117
117
117
117
117
117
117
117
117

IT
(mg/d)
WB\ W\

3.48E-03
7.86E-05
3.93E-05
4.66E+00
5.17E-03
7.30E+00
2.58E*00
730E-02
534E-03
270E-02
1 25E-02
674E-02
1 12E-01
6.18E-02
7.30E-02
1 .29E-02
1 91E+00
1.74E+02
264E+01
955E+01

556E-01
1 .42E+00
599E-02
2.25E+00
1.01E+01
3.12E+01
2.52E*02
1.38E+01
1 .44E-01

2.02E+00
225E-01
3.56E-02
4.31 E+00
6.49E+01

SI SFF BW
(mg/d) (13/2) (kg)
wetwt acres

363E^E
8.19E-07
410E-07
4.86E-02
5.38E-05
761E-02
269E-02
761E-04
556E-05
281E-04
1 30E-04
702E-04
1 17E-03
644E-04
761E-04
1 35E-04
199E-02
1.81E+00
275E-01
995E-01

1 74E-01
468E-02
1.87E-02
1 .76E-01

2.52E+00
1 43E+00
1.12E*01
1.08E+01
4.50E-02
3.47E-01
7.02E-02
1.11E-02
1 35E+00
2.44E+00

1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 00773
1 00773
1 00773
1 00773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773

1 00773
1 0.0773
1 00773
1 0.0773
1 00773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 0.0773
1 00773
1 0.0773

D
(mg/Kg/d)

IHrct Wl

4.55E-02
103E-03
5.14E-04
6.09E+01
675E-02
9.54E+01
3.38E+01
954E-01
697E-02
3.52E-01
1 64E-01
8.81 E-01
1.47E+00
807E-01
9.54E-01
1 .69E-01

250E»01
228E*03
345E+02
1 .25E+03

9.44E+00
1 .90E+01
1.02E+00
3.13E+01
1 .64E+02
422E+02
340E+03
3.17E+02
245E+00
3.06E+01
3.81 E+00
6.04E-01
7.31 E+01
872E+02

COC = contaminant of concern
SC = soil concentration
BAFinv = btoaccumulation factor for invertebrates
1C = Invertebrate concentration
Pinv = proportion invertebrate ingestkxi
PS = proportion of soil ingested

IR = amount of food ingested on a daily basis by the animal
IT = daily COC intake through an invertebrate diet
SI = dally COC intake through soil ingestion
SFF = site foraging factor
BW = body weight
D = exposure dose
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TABLE 7-8

Ecological Exposure Doses for Food Chain Receptors
Maximum Concentrations

Chemsol Inc. Site, Surface Soil, Lot 1A
Red-tailed Hawk

coc

SVOCs
Di-n-butylphthalate
PESTICIDES/PCBs
Dieldrin
Arodor 1260
Arodor 1254
INORGANICS
Arsenic
Beryllium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Silver
Vanadium
Zinc

SC BAFinv
(mg/g)
drywt

1 50E-04

170E-05
230E-05
380E-05

3 80E-03
1 20E-03
2 94E-02
458E-02
3 33E-02
536E-01
330E-03
294E-02
1 45E-02
543E-02
758E-02

1

30
30
30

95
1

1 26
683

7
04

1
1 82

1
1

832

1C BAF kg diet
(mg/g) kg mammal
drywt

150E-04

510E-04
690E-04
1 14E-03

361E-02
120E-03
3 70E-02
3 13E-01
2 33E-01
214E-01
330E-03
535E-02
145E-02
543E-02
631E-01

1 OOE+00

791E+00
791E+00
791E+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
770E-01

Cm
(mg/g)
drywt

1 50E-04

403E-03
546E-03
902E-03

361E-02
1 20E-03
370E-02
313E-01
233E-01
214E-01
330E-03
535E-02
1 45E-02
543E-02
486E-01

Cm IR PF
(mg/g) (g diet/d) fraction
wet wt wet wt prey item

4.80E-05

129E-03
1 75E-03
289E-03

1 16E-02
384E-04
1 19E-02
1 OOE-01
746E-02
686E-02
1 06E-03
171E-02
464E-03
1 74E-02
1 55E-01

122

122
122
122

122
122
122
122
122
122
122
122
122
122
122

1.00

1 00
100
1 00

1 00
1 00
1 00
1 00
1 00
1 00
1 00
1 00
1 00
1 00
1.00

PI SFF
(g diet/d) (27/1376)
wet wt acres

5.86E-03

1.57E-01
213E-01
3.52E-01

1.41E+00
468E-02
1 45E+00
1.22E+01
910E+00
8.37E+00
1 29E-01

2.09E+00
566E-01

2.12E+00
1.90E+01

0.02

0.02
0.02
002

002
0.02
002
0.02
002
002
0.02
002
0.02
002
0.02

BW .
(kg)

1.2

1.2
1.2
1.2

1.2
1.2
12
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2

D
(mg/kg/d)

wetwt

9.76E-05

2.62E-03
3.55E-03
5.87E-03

2.35E-02
7.81 E-04
241E-02
204E-01
1.52E-01
1 40E-01
215E-03
348E-02
943E-03
3.53E-02
3.16E-01

COC = contaminant of concern
SC = soil concentration
BAFinv = bioaccumulation factor for invertebrates
1C = invertebrate concentration
BAF kg diet/kg mammal = bioaccumulation rate
Cm = concentration in insectivorous mammal

IR = amount of food ingested on a daily basis by the animal
PF = fraction mammalian prey
PI = prey ingestion dose
SFF = site foraging factor
BW = body weight
D = exposure dose
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TABLE 7-4 (Continued)

Ecological Exposure Doses for Food Chain Receptors
Maximum Concentrations

Chemsol Inc. Site, Surface Soil, Lot 1B
Red-tailed Hawk

coc

VOCs
1,1.1 -Trichloroethane
Carbon Tetrachloride
Trichloroethene
Tetrachloroethene
1 , 1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Xylenes (Total)
SVOCs
1 ,2-Dichlorobenzene
1 ,2.4-Trichlorobenzene
Naphthalene
2-Methylnaphtalene
Di-n-butylphthalate
Bis(2-ethy1hexy1)phthalate
Di-n-octytphthalate

SC BAFinv 1C BAF kg diet .
(mg/g) (mg/g) kg mammal
dry wt dry wt

1 50E-02
500E-03
320E-02
700E-03
1 10E-04
380E-01
330E-03
1 50E-02
1 10E-01

1.60E-03
440E-04
1 80E-02
950E-03
330E-03
630E-02
7.40E-03

1 1.50E-02
1 500E-03
1 320E-02
1 700E-03
1 1 10E-04
1 3.80E-01
1 330E-03
1 1 50E-02
1 1 10E-01

1 1 60E-03
1 440E-04
1 1 80E-02
1 950E-03
1 330E-03
1 630E-02
1 740E-03

1 OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00

1 OOE+00
1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

Cm
(mg/g)
dry wt

1 50E-02
500E-03
320E-02
7 OOE-03
1 10E-04
380E-01
330E-03
1 50E-02
1 10E-01

1 60E-03
440E-04
1 80E-02
950E-03
330E-03
630E-02
740E-03

Cm IR PF
(mg/g) (g diet/d) fraction
wet wt wet wt prey item

4.80E-03
1 60E-03
1 02E-02
224E-03
352E-05
1.22E-01
1 06E-03
480E-03
352E-02

5 12E-04
1 41E-04
576E-03
304E-03
1 06E-03
202E-02
2.37E-03

122 1.00
122 100
122 100
122 100
122 100
122 100
122 100
122
122

122
122
122
122
122
122
122

00
00

00
00
00
00
00
00
.00

PI . SFF
(g diet/d) (13/1376)
wet wt acres

586E-01
1.95E-01
1.25E+00
273E-01
429E-03
1 48E+01
1 29E-01
586E-01
429E+00

625E-02
1 72E-02
703E-01
371E-01
1.29E-01

246E+00
2.89E-01

0.009
0009
0.009
0009
0009
0.009
0009
0009
0009

0009
0.009
0.009
0.009
0.009
0009
0.009

BW
(kg)

1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.2
1.2
1.2

D
(mg/kg/d)

wetwt

4.39E-03
1.46E-03
937E-03
205E-03
3.22E-05
1.11E-01
966E-04
439E-03
322E-02

468E-04
1 29E-04
527E-03
2.78E-03
966E-04
1.84E-02
2.17E-03

COC = contaminant of concern
SC = soil concentration
BAFinv = bioaccumulation factor for invertebrates
1C = invertebrate concentration
BAF kg diet/kg mammal = bioaccumulation rate
Cm = concentration in insectivorous mammal

IR = amount of food ingested on a daily basis by the animal
PF = fraction mammalian prey
PI = prey ingestion dose
SFF = site foraging factor
BW = body weight
D = exposure dose
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TABLE 7-8 (Continued)

Ecological Exposure Doses for Food Chain Receptors
Maximum Concentrations

Chemsol Inc. Site, Surface Soil, Lot 1B
Red-tailed Hawk

coc

PESTICIDES/PCBs
OAitfl-BHC
Lindarw (Total)
Heptachlor
Aldrin
Endosulfan I
Dieldrin
4.4'-DDE
Endrin (Total)
Endosulfan II
4,4'-DDD
Endosulfan Sulfate
4,4'-DDT
Endrin* Ketone
Endrin* Aldehyde
alpha-Chlordane
gamma-C hlordane
Toxaphene
Aroc tor 1248
Aroctor 1254
Aroclor 1260
INORGANICS
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Silver
Thallium
Vanadium
Zinc

SC
(mg/g)
drywt

620E-06
1.40E-07
700E-08
830E-03
920E-06
1 30E-02
460E-03
130E-04
9SOE-06
480E-05
223E-OS
1 20E-04
200E-04
1 10E-04
1 30E-04
230E-05
340E-03
310E-01
470E-02
1 70E-01

297E-02
800E-03
320E-03
300E-02
430E-01
2.44E-01
1.92E+00
1.84E+00
7.70E-03
5.93E-02
1.20E-02
1 .90E-03
2.30E-01
4.17E-01

BAFinv

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

1
95

1
4

1 26
6.83

7
0.4

1
1.82

1
1
1

8.32

1C BAf kg did
(mg/g) kg mammal
dry*

1 86E-04
420E-06
210E-06
249E-01
276E-04
390E-01

1 OOE+00
340E-01
330E-02
800E-03
274E-02
1 07E+00

1 38E-01 268E+00
390E-03
285E-04
1 44E-03
669E-04
360E-03
600E-03
330E-03
390E-03
690E-04
1 02E-01

1 44E-01
274E-02

12E+00
1 65E-02
610E-01
932E-03
900E-03
870E-02
867E-02
1 10E-03

930E+00 791E+00
1 41E+00 791E+00
510E+00 791E+00

297E-02
7.60E-02
320E-03
1 20E-01
5.42E-01
1 67E+00
1 .34E+01
7.36E-01
7.70E-03
1.08E-01
1 .20E-02
1 90E-03
2.30E-01
3.47E+00

.OOE+00

.OOE+00
OOE+00

J.OOE+00
OOE+00
OOE+00
.OOE+00
.OOE+00
OOE+00
OOE+00
.OOE+00
OOE+00
.OOE+00

7.70E-01

Cm
(mg/g)
drywt

1 86E-04
1 43E-O6
693E-08
1 99E-03
756E-06
417E-01
370E-01
562E-04
781E-06
1 61E-03
1 10E-05
220E-03
559E-05
297E-05
339E-04
598E-05
1 12E-04
736E+01
1 12E+01
403E+01

297E-02
760E-02
320E-03
240E-01
542E-01
1 67E+00
1.34E+01
7.36E-01
7.70E-03
1.08E-01
1.20E-02
1 .90E-03
2.30E-01
2.67E+00

Cm
(mg/g)
wet wt

595E-05
457E-07
222E-08
6.37E-04
242E-06
1 34E-01
1 18E-01
1.80E-04
250E-06
516E-04
353E-06
703E-04
1 79E-05
950E-06
1 09E-04
1 91E-05
359E-05
235E+01
357E+00
1.29E+01

950E-03
243E-02
1 .02E-03
7.68E-02
1 .73E-01
5.33E-01
4.30E+00
2.36E-01
2.46E-03
345E-02
3.84E-03
608E-04
7.36E-02
8.55E-01

IR PF
(g diet/d) fraction
wetwt prey Hem

122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122
122

122
122
122
122
122
122
122
122
122
122
122
122
122
122

00
00
.00
00
.00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00

PI
(g diet/d)

WM Wl

726E-03
5.57E-05
2.71 E-06
778E-02
2.95E-04
1 63E+01
1 .44E+01
2.19E-02
3.05E-04
630E-02
4.31 E-04
857E-02
218E-03
1.16E-03
1 32E-02
234E-03
438E-03
287E+03
435E+02
1 .57E+03

1.16E+00
2.97E+00
1.25E-01

9.37E+00
2.12E+01
6.51 E+01
5.25E+02
2.87E+01

3.01 E-01
4.21 E+00
4.68E-01
7.42E-02
8.98E+00
1.04E+02

SFF BW D
(13/1376) (kg) (mg/kg/d)

acres wetwt

0009
0.009
0.009
0.009
0.009
0009
0.009
0.009
0009
0009
0009
0009
0009
0009
0.009
0009
0009
0.009
0.009
0009

0009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0009
0.009
0.009

.2 5.45E-05

.2 4.18E-07

.2 2.03E-OB
2 5.83E-04
.2 2.21 E-06
.2 1.22E-01
2 1.08E-01
2 164E-04
2 2.29E-06
.2 4.72E-04
2 323E-06
2 643E-04
.2 1 .64E-05
.2 8.70E-06
2 9.93E-05
.2 1 .75E-05
2 3.29E-05
.2 2.15E+01
2 3.27E+00
2 1.18E+01

.2 8.70E-03

.2 223E-02

.2 9.37E-04

.2 7.03E-02

.2 1 59E-01

.2 4.88E-01
2 3.94E+00
2 2.16E-01
2 2.25E-03
2 316E-02
.2 3.51 E-03
2 5.56E-04
2 673E-02
.2 7.82E-01

COC = contaminant of concern
SC = soil concentration
BAFinv = bioaccumulation factor for Invertebrates
1C = invertebrate concentration
BAF kg diet/kg mammal = bioaccumulation rate
Cm = concentration in insectivorous mammal

IR = amount of food ingested on a daily basis by the animal
PF = fraction mammalian prey
PI = prey ingestion dose
SFF = site foraging factor
BW = body weight
D = exposure dose
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TABLE 7-9
SAFETY FACTORS USED TO DERIVE

TOXICTTY VALUES
CHEMSOL SITE

Available Toxicity
Value'

Acute LDW

Chronic LOAEL

Chronic NOAEL

Approximation of lexicological Uncertainty2

LDM to LOAEL LOAEL to NOAEL

0.23

-

0.1

-

Acute to Chronic

0.1

-

Toxicity Value
Correction
Factor"

0.02

0.1

-

1 For purposes of this assessment, the following benchmarks were considered equivalent:

LDJO = LC50 (or EC50)
LOAEL = LOEL
NOAEL = NOEL

2 USEPA, 1989b.
3 USEPA, 1986a.

4 Additional factors were used to derive reference toxicity values when values did not
exist for target species, as follows:

a. Given value within taxonomic class, correction factor of 0.2 (i.e., toxicity value
xO.2).

b. Given value of different taxomonic class, correction factor of 0.1 (i.e., toxicity
value x 0.1).

7720046-2(CHEMSOL. ECO) 090696

CHM 001 1443



TABLE 7-10 Reference Toxicity Values for the Food Chain Receptors

Short-tailed Shrew American Robin

(mg/kg BW/day)
VOCs
1,1.1 -Trichloroethane
Carbon Tetrachloride
Trichloroethene
Tetrachloroethene
1 ,1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Xylenes (Total)
SVOCs
Di-n-butylphthalate
1 ,2-Dichlorobenzene
1 ,2,4-Trichtorobenzene
Naphthalene
2-Methylnaphthalene
Bis(2-ethylhexyl)phthalale
Di-n-octylphlhalate
PESTICIDES/PCBs

delta-BHC
Lindane (Total)
Heptachlor
Aldrin
Endosulfan I
Dieldrin
4.4'-DDE
Endrin (Total)
Endosulfan II
4,4'-DDD
Endosulfan Sutfate
4,4'-DDT
Endrin Ketone
Endrin Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor1248
Aroclor 1254
Aroclor1260

15.0
3.0

30.5
2.8

0.06
44.6
5.0

27.2
17.2

25.0
5.0
7.2
0.8
6.5

260.0
32.0

7.8
0.5
0.3

0.03
0.13
13.0
13.0
1.0
0.3
13.0
0.3
13.0
1.00
1.00
0.02
0.02
0.3
2.6
2.6
2.6

1.50
0.30
3.05
0.28

0.006
4.46
0.50
2.72
1.72

2.50
0.50
0.72
0.08
0.65

26.00
3.20

0.18
1.00
0.00
0.05
0.93
0.09

0.003
0.01
0.93

0.003
0.93

0.003
0.01
0.01
0.14
0.14
0.02
0.18
0.18
0.18

Red-tailed hawk

1.50
0.30
3.05
0.28

0.006
4.46
0.50
2.72
1.72

2.50
0.50
0.72
0.08
0.65

26.00
3.20

0.18
1.00
0.00
0.05
0.93
0.09

0.003
0.01
0.93

0.003
0.93
0.003
0.01
0.01
0.14
0.14
0.02
0.18
0.18
0.18

8/28/96 Page 1 RTVs forwildlife
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TABLE 7-10 Reference Toxicity Values for the Food Chain Receptors

INORGANICS
Arsenic
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Silver
Thallium
Vanadium
Zinc

Short-tailed Shrew

0.015
0.07
0.10
0.3

29.4
15.6
0.10

36.00
0.01
1.0
0.4

0.05
0.11
20.0

American Robin

(mg/kg BW/day)

0.476
0.01
0.05
0.15
0.07
0.58

21.40
18.00
0.001
1.46
0.04
0.01
0.05
2.40

Red-tailed hawk

0.476
0.01
0.05
0.15
0.07
0.58

21.40
18.00
0.001
1.46
0.04
0.01
0.05
2.40

8/28/96 Page 2 RTVs forwildlife
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TABLE 7-11

CHEMSOL, INC. SITE
SURFACE WATER CONCENTRATIONS

vs. AWQC

Northern Drainage Ditch -Upstream Location

coc

PESTlCIDES/PCBs
Llndane

Heptachlor Epoxlde
Endosulfan I
Endosulfan II

4,4'-DDT

INORGANICS
Aluminum

Cadmium (2)
Cobalt (3)
Lead (2)

Manganese (3)
Mercury

Vanadium (3)

Concentration (1)
(ug/i)

ND
0.01
ND
ND
ND

1890.0
ND
2.7

28.3
360
0.13
6.5

Acute WQC
CMC
(ug/i)

2
0.52
0.22
0.22
1.1

750
6.1
NA
133
NA
2.4
NA

SW001

Toxlclty
Quotient

For Acute WQC

NA
0.02
NA
NA
NA

2.520
NA
NA
0.2
NA

0.05
NA

Chronic WQC
CCC
(ug/i)

0.08
0.0036
0.056
0.056
0.001

87.0
1.5
12.0
5.2

1420
0.012
250

Toxlclty
Quotient

For Chronic WQC

NA
2.8
NA
NA
NA

21.72
NA
0.23
5.44
0.25
10.83
0.026

Notes
1) Comparing the results of 2 surface water sampling event, maximum concentration detected at each location.
2) Adjusted AWQC for hardness-dependent metals, based on hardness of 147 mg/l measured as CaCO3.
3) Sea Section 7.4 for the selection of benchmark concentrations.
NO • Not Detected.
NA - Not Applicable.

8/27/56 SWvs. AW



TABLE 7-11

CHEMSOL, INC. SITE
SURFACE WATER CONCENTRATIONS

vs. AWQC

Northern Drainage Ditch

coc

PESTICIDES/PCBs
Llndane

Heptachlor Epoxlde
Endosulfan 1
Endosulfan II

4,4'-DDT

INORGANICS
Aluminum

Cadmium (2)
Cobalt (3)
Lead (2)

Manganese (3)
Mercury

Vanadium (3)

Concentration (1)
("9/I)

ND
ND
ND
ND
ND

339.0
1.7
1.5
9.1
611
ND
ND

Acute WQC
CMC
(ug/i)

2
0.52
0.22
0.22
1.1

750
6.1
NA
133
NA
2.4
NA

SW003

Toxlclty
Quotient

For Acute WQC

NA
NA
NA
NA
NA

0.452
NA
NA
0.1
NA
NA
NA

Chronic WQC
COC
(ug/0

0.08
0.0036
0.056
0.056
0.001

87.0
1.5

12.0
5.2

1420
0.012
250

Toxlclty
Quotient

For Chronic WQC

NA
NA
NA
NA
NA

3.90
NA

0.13
1.8

0.43
NA
NA

Notes
1) Comparing the results of 2 surface water sampling event, maximum concentration detected at each location.
2) Adjusted AWQC for hardness-dependent metals, based on hardness of 147 mg/l measured as CaCO3.
3) See Section 7.4 for the selection of benchmark concentrations.
ND - Not Detected.
NA - Not Applicable.
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TABLE 7-11

CHEMSOL, INC. SITE
SURFACE WATER CONCENTRATIONS

vs. AWQC

Northern Drainage Ditch

coc

PESTICIDES/PCBa
Llndane

Heptachlor Epoxlde
Endosulfan I
Endosulfan II

4,4'-DDT

INORGANICS
Aluminum

Cadmium (2)
Cobalt (3)
Lead (2)

Manganese (3)
Mercury

Vanadium (3)

Concentration (1)
(ug/l)

ND
ND
ND
ND
ND

458.0
ND
ND
6.0
414
ND
ND

Acute WQC
CMC
(ug/»)

2
0.52
0.22
0.22
1.1

750
6.1
NA
133
NA
2.4
NA

SW010

Toxlclty
Quotient

For Acute WQC

NA
NA
NA
NA
NA

0.611
NA
NA

0.05
NA
NA
NA

Chronic WQC
CCC
(ug/l)

0.08
0.0036
0.056
0.056
0.001

87.0
1.5

12.0
5.2

1420
0.012
250

Toxlclty
Quotient

For Chronic WQC

NA
NA
NA
NA
NA

5.26
NA
NA
1.2

0.29
NA
NA

1) Comparing the results of 2 surface water sampling event, maximum concentration detected at each location.
2) Adjusted AWQC for hardness-dependent metals, based on hardness of 147 mg/l measured as CaCO3.
3) See Section 7.4 for the selection of benchmark concentrations.
ND - Not Detected.
NA - Not Applicable.

8/27/56 SWvs. AW



TABLE 7-11

CHEMSOL, INC. SITE
SURFACE WATER CONCENTRATIONS

vs. AWOC

Northern Drainage Ditch

coc

PESTICIDES/PCBs
Llndane

Heptachlor Epoxlde
Endosulfan I
Endosulfan II

4,4'-DDT

INORGANICS
Aluminum

Cadmium (2)
Cobalt (3)
Lead (2)

Manganese (3)
Mercury

Vanadium (3)

Concentration (1)
(ug/i)

ND
ND
ND
ND
ND

136.0
ND
ND
2.1

48.9
ND
ND

Acute WQC
CMC
(ug/i)

2
0.52
0.22
0.22
1.1

750
6.1
NA
133
NA
2.4
NA

SW011

Toxlclty
Quotient

For Acute WQC

NA
NA
NA
NA
NA

0.181
NA
NA

0.02
NA
NA
NA

Chronic WQC
CCC
(ug/l)

0.08
0.0036
0.056
0.056
0.001

87.0
1.5

12.0
5.2

1420
0.012
250

Toxlclty
Quotient

For Chronic WQC

NA
NA
NA
NA
NA

1.56
NA
NA
0.4

0.034
NA
NA

1) Comparing the results of 2 surface water sampling event, maximum concentration detected at each location.
2) Adjusted AWQC for hardness-dependent metals, based on hardness of 147 mg/l measured as CaCO3.
3) Sea Section 7.4 for the selection of benchmark concentrations.
NA - Not Applicable.

8/27/56 SWvs. AW



TABLE 7-11

CHEMSOL, INC. SITE
SURFACE WATER CONCENTRATIONS

vs. AWQC

Northern Drainage Ditch

coc

PESTICIDES/PCBs
Llndane

Heptachlor Epoxlde
Endosulfan 1
Endosulfan II

4,4'-DDT

INORGANICS
Aluminum

Cadmium (2)
Cobalt (3)
Lead (2)

Manganese (3)
Mercury

Vanadium (3)

Concentration (1)
(ug/l)

ND
ND
ND
0.01
ND

2000.0
ND
2.7
10.9
120
ND
ND

Acute WQC
CMC
(ug/i)

2
0.52
0.22
0.22
1.1

750
6.1
NA
133
NA
2.4
NA

SW012

Toxlclty
Quotient

For Acute WQC

NA
NA
NA
0.05
NA

2.667
NA
NA
0.1
NA
NA
NA

Chronic WQC
CCC
(ug/i)

0.08
0.0036
0.056
0.056
0.001

87.0
1.5
12.0
5.2

1420
0.012
250

Toxlclty
Quotient

For Chronic WQC

NA
NA
NA
0.2
NA

22.99
NA

0.23
2.1

0.085
NA
NA

Notes
1) Comparing the results of 2 surface water sampling event, maximum concentration detected at each location.
2) Adjusted AWQC for hardness-dependent metals, based on hardness of 147 mg/1 measured as CaCO3.
3) See Section 7.4 for the selection of benchmark concentrations.
ND - Not Detected.
NA - Not Applicable.
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TABLE 7-11

CHEMSOL, INC. SITE
SURFACE WATER CONCENTRATIONS

vs. AWQC

Stream 1B • Upstream Location

coc

PESTICIDES/PCBs
Llndane

Heptachlor Epoxlde
Endosulfan 1
Endosulfan II

4,4'-DDT

INORGANICS
Aluminum

Cadmium (2)
Cobalt (3)
Lead (2)

Manganese (3)
Mercury

Vanadium (3)

Concentration (1)
(ug/l)

NO
NO
ND
ND

0.01

12500.0
ND
8.2
74
911
ND
31.6

Acute WQC
CMC
(ug/i)

2
0.52
0.22
0.22
1.1

750
6.1
NA
133
NA
2.4
NA

SW002

Toxlclty
Quotient

For Acute WQC

NA
NA
NA
NA

0.009

16.667
NA
NA
0.6
NA
NA
NA

Chronic WQC
CCC
(ug/i)

0.08
0.0036
0.056
0.056
0.001

87.0
1.5

12.0
5.2

1420
0.012
250

Toxlclty
Quotient

For Chronic WQC

NA
NA
NA
NA
10

143.7
NA

0.68
14.2
0.64
NA

0.126

Mates.
1) Comparing the results of 2 surface water sampling event, maximum concentration detected at each locatlon.tlon.
2) Adjusted AWQC for hardness-dependent metals, based on hardness of 147 mg/l measured as CaCO3.
3) See Section 7.4 for the selection of benchmark concentrations.
NO - Not Detected.
NA - Not Applicable.
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TABLE 7-11

CHEMSOL, INC. SITE
SURFACE WATER CONCENTRATIONS

vs. AWQC

Stream 1B

coc

PESTICIDES/PCBt
Llndane

Heptachlor Epoxlde
Endoeulfan I
Endosulfan II

4,4'-ODT

INORGANICS
Aluminum

Cadmium (2)
Cobalt (3)
Lead (2)

Manganese (3)
Mercury

Vanadium (3)

Concentration (1)
(ug/i)

0.008
ND
ND
ND
ND

132.0
ND
1.5
2.8
347
ND
ND

Acute WQC
CMC
(ug/i)

2
0.52
0.22
0.22
1.1

750
6.1
NA
133
NA
2.4
NA

SW004

Toxiclty
Quotient

For Acute WQC

0.004
NA
NA
NA
NA

0.176
NA
NA

0.02
NA
NA
NA

Chronic WQC
CCC
(ug/l)

0.08
0.0036
0.056
0.056
0.001

87.0
1.5

12.0
5.2

1420
0.012
250

Toxiclty
Quotient

For Chronic WQC

0.10
NA
NA
NA
NA

1.52
NA

0.13
0.5

0.24
NA
NA

1) Comparing the results of 2 surface water sampling event, maximum concentration detected at each location.
2) Adjusted AWQC for hardness-dependent metals, based on hardness of 147 mg/1 measured as CaCO3.
3) See Section 7.4 for the selection of benchmark concentrations.
ND - Not Detected.
NA - Not Applicable.
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TABLE 7-11

CHEMSOL, INC. SITE
SURFACE WATER CONCENTRATIONS

vs. AWQC

Stream 1B

coc

PESTlCIDES/PCBs
Llndane

Heptachlor Epoxlde
Endosulfan 1
Endosulfan II

4,4'-DDT

INORGANICS
Aluminum

Cadmium (2)
Cobalt (3)
Lead (2)

Manganese (3)
Mercury

Vanadium (3)

Concentration (1)
(ug/t)

0.009
0.007
ND
ND
ND

400.0
ND
ND
4.6

1830
ND
ND

Acute WQC
CMC
(ug/i)

2
0.52
0.22
0.22
1.1

750
6.1
NA
133
NA
2.4
NA

SW005

Toxlclty
Quotient

For Acute WQC

0.005
0.01
NA
NA
NA

0.533
NA
NA
0.03
NA
NA
NA

Chronic WQC
CCC
(ug/l)

0.08
0.0036
0.056
0.056
0.001

87.0
1.5

12.0
5.2

1420
0.012
250

Toxlclty
Quotient

For Chronic WQC

0.1
1.9
NA
NA
NA

4.60
NA
NA
0.9
1.29
NA
NA

1) Comparing the results of 2 surface water sampling event, maximum concentration detected at each location.
2) Adjusted AWQC for hardness-dependent metals, based on hardness of 147 mg/l measured as CaCO3.
3) See Section 7.4 for the selection of benchmark concentrations.
ND - Not Detected.
NA - Not Applicable.
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TABLE 7-11

CHEMSOL. INC. SITE
SURFACE WATER CONCENTRATIONS

vs. AWOC

Stream 1B

coc

PESTICIDES/PCB9
Llndane

Heptachlor Epoxlde
Endosulfan I
Endosulfan II

4,4'-DDT

INORGANICS
Aluminum

Cadmium (2)
Cobalt (3)
Lead (2)

Manganese (3)
Mercury

Vanadium (3)

Concentration (1)
(ug/D

0.014
ND

0.03
ND

0.007

639.0
1.9
ND
6.4

1480
ND
ND

Acute WQC
CMC
(ug/i)

2
0.52
0.22
0.22
1.1

750
6.1
NA
133
NA
2.4
NA

SW006

Toxlclty
Quotient

For Acute WQC

0.007
NA
0.1
NA

0.006

0.852
0.3
NA
0.0
NA
NA
NA

Chronic WQC
COC
(ug/i)

0.08
0.0036
0.056
0.056
0.001

87.0
1.5

12.0
5.2

1420
0.012
250

Toxlclty
Quotient

For Chronic WQC

0.2
NA
0.5
NA
7

7.34
1.3
NA
1.2

1.04
NA
NA

1) Comparing the results of 2 surface water sampling event, maximum concentration detected at each location.
2) Adjusted AWQC for hardness-dependent metals, based on hardness of 147 mg/l measured as CaCO3.
3) See Section 7.4 for the selection of benchmark concentrations.
ND - Not Detected.
NA • Not Applicable.

8/27/56 SWvs. AW



TABLE 7-11

CHEMSOL, INC. SITE
SURFACE WATER CONCENTRATIONS

vs. AWOC

Artificial Wetland

coc

PESTlCIDES/PCBs
Llndane

Heptachlor Epoxlde
Endosulfan 1
Endosulfan II

4,4'-DDT

INORGANICS
Aluminum

Cadmium (2)
Cobalt (3)
Lead (2)

Manganese (3)
Mercury

Vanadium (3)

Concentration (1)
(ug/i)

ND
ND
ND
ND
ND

5130.0
6.7
13.3
189

3100
0.3
34.5

Acute WQC
CMC
(ug/i)

2
0.52
0.22
0.22
1.1

750
6.1
NA
133
NA
2.4
NA

SW007

Toxlclty
Quotient

For Acute WQC

NA
NA
NA
NA
NA

6.840
1.1
NA
1.4
NA
0.13
NA

Chronic WQC
CCC
(ug/l)

0.08
0.0036
0.056
0.056
0.001

87.0
1.5
12.0
5.2

1420
0.012
250

Toxlclty
Quotient

For Chronic WQC

NA
NA
NA
NA
NA

58.97
4.5
1.11
36

2.18
25

0.14

Notes
1) Comparing the result* of 2 surface water sampling event, maximum concentration detected at each location.
2) Adjusted AWQC for hardness-dependent metals, based on hardness of 147 mg/l measured as CaCO3.
3) See Section 7.4 for the selection of benchmark concentrations.
ND - Not Detected.
NA - Not Applicable.
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TABLE 7-11

CHEMSOL, INC. SITE
SURFACE WATER CONCENTRATIONS

v*. AWQC

Artificial Wetland

coc

PESTICIDES/PCB8
Llndane

Heptachlor Epoxlde
Endosulfan 1
Endosulfan II

4,4'-DDT

INORGANICS
Aluminum

Cadmium (2)
Cobalt (3)
Lead (2)

Manganese (3)
Mercury

Vanadium (3)

Concentration (1)
(ug/i)

ND
ND
ND
ND
ND

410.0
1.7
ND
6

24.4
0.17
ND

Acute WQC
CMC
(ug/i)

2
0.52
0.22
0.22
1.1

750
6.1
NA
133
NA
2.4
NA

SW009

Toxlclty
Quotient

For Acute WQC

NA
NA
NA
NA
NA

0.547
0.3
NA
0.05
NA
0.07
NA

Chronic WQC
CCC
(ug/i)

0.08
0.0036
0.056
0.056
0.001

87.0
1.5

12.0
5.2

1420
0.012
250

Toxlclty
Quotient

For Chronic WQC

NA
NA
NA
NA
NA

4.71
1.1
NA
1.2

0.017
14
NA

1) Comparing the results of 2 surface water sampling event, maximum concentration detected at each location.
2) Adjusted AWQC for hardness-dependent metals, based on hardness of 147 mg/l measured as CaCO3.
3) See Section 7.4 for the selection of benchmark concentrations.
ND - Not Detected.
NA - Not Applicable.
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TABLE 7-11

CHEMSOL, INC. SITE
SURFACE WATER CONCENTRATIONS

vs. AWQC

Seep

coc

PESTICIDES/PCBs
Llndane

Heptachlor Epoxlde
Endosulfan I
Endosulfan II

4.4'-DDT

INORGANICS
Aluminum

Cadmium (2)
Cobalt (3)
Lead (2)

Manganese (3)
Mercury

Vanadium (3)

Concentration (1)
(ug/l)

ND
NO
ND
ND
ND

1590.0
ND
1.8

13.6
1770
ND
ND

Acute WQC
CMC
(ug/i)

2
0.52
0.22
0.22
1.1

750
6.1
NA
133
NA
2.4
NA

SW008

Toxlclty
Quotient

For Acute WQC

NA
NA
NA
NA
NA

2.120
NA
NA
0.1
NA
NA
NA

Chronic WQC
CCC
(ug/i)

0.08
0.0036
0.056
0.056
0.001

87.0
1.5
12.0
5.2

1420
0.012
250

Toxlclty
Quotient

For Chronic WQC

NA
NA
NA
NA
NA

18.28
NA
0.15
2.6
1.25
NA
NA

1) Comparing the results of 2 surface water sampling event, maximum concentration detected at each location.
2) Adjusted AWQC for hardness-dependent metals, based on hardness of 147 mg/l measured as CaCO3.
3) See Section 7.4 for the selection of benchmark concentrations.
ND - Not Detected.
NA - Not Applicable.
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\ .-7-12

CHEMSOL. INC. SITE
SEDIMENT CONCENTRATIONS v» SEDIMENT CRITERIA

COC (unltt)

VOCi (ug/kg)
Methylene Chloride
Acetone
1.2-DWiloroetriene (Total)
2-8utanone
Trichloroetnene
Benzene
Chkxobenzene
Etny (benzene
Xytenes (Total)

SVOCt (ug/kg)
Naphthalene
Aoenaphthylene
Aoenaphlhene
Dibenzoliran
Fluorene
Phenanthrene
Anthracene
Carbazole
Dt-n-butylphthalate
FHJOranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthraoene
Chrysene
Bls(2-ethylhexyOphttialate
W-rvoctylpnfhalate
Benzo(b)fluoranthene
Benzo(k)luoranthene
B«nzo(a)pyrene
lndeno(1 ,2,3-cd)pyrene
Dlbenzo(a,h)anthraoene
Benzo(g,h,i)peiylene

EPA MOE NJ
SOC (1) SOC SOC

874

190
684 560

220

23.56 750
490

320 230
340 400

240
370 400
200
60 60
170

STREAM IB
Upttrtam

SD-02 SD-04 SD-OS SD-06

940
15 49 170

39 150 22
4 17 79

220
150
34 04
260 1

40 450 47
140 69
350' 12'
210
600' 43 36

320* 8000' 190' 290'
73 1700' 54 66
60 1500 30 36

13000 26
520* 17000* 660* 360*
920* 24000' 930* 510*
190 4000

270* 11000* 480* 180
420* 12000* 650* 210
3500 43000 4400 14000

110000
850 32000 1100 380
45 7200* 540* 200
360 13000* 580* 240

7000* 340*
1600*
4000* 220*

NORTHERN DRAINAGE DITCH
Upstream

SD-01 SD-03 SD-10 SD-11 SD-12

27
310

98

43
120*
61
140

2900* 310' 120* 150* 38*
430* 130
390 27
92 55 36

9600* 950* 310* 290* 91*
7900* 790* 580* 630* 110
1100 210 210 86
4700* 330* 160 180
5400* 570* 250 280 64
4400 13000 1100 25000 170

9700 1200 540 410
4000* 380* 190 270'
5100* 460* 250 280
3000*
560*
2200*

ARTIFICIAL
WETLAND

SD-07

20*
42

74*
93

41
49

4100
600

SEEP

SD-OS

29

32*

1000

(1) For the organic compounds, an average site-specific
TOC of 3.8 % was used to convert from ug/kg oc to ug/kg In sediment.
* concentration exceeds criteria
Surface and subsurface data Included.
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T.L ,2(confd.)

CHEMSOL, INC. SITE
SEDIMENT CONCENTRATIONS vs SEDIMENT CRITERIA

COC (units)

PESTICIDES/PCS* (ug/kg)
Heplachlor
Endosulfan 1
4.4'-DDE
Endrin (Total)
Endosullan II
Endosulfan Sulfale
4,4'-DDT
Endrin Aldehyde
Arodor 1248
Arodor1254
Aroctor 1260

INORGANICS (mg/kg)
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Vanadium
Zinc

EPA MOE NJ
SOC (1) SOC SOC

03 00319

5
0.16 00168

8 0144
016

30 3764
60 3764
5 3764

6 33

06 5
26 80

31 35
460
02 0.15
16 30

1

120 120

STREAM 18
Upstream

SD-02 SD-04 SD-05 SD-06

82'

28 170' 48' 37*
18'
2.3 120

IT 99'
13*

6300' 1100' 1400'
93' 6900' 2 ID-

3800' 3000' 1700'

20,600 13.100 14.200 8,010
10.7' 85' 73' 46
208 381 318 230
1.3 1.6 21 1.2

67' 49' 2.1'
27.7' 102' 346' 20.5

12.5 117 119 6.1
62.1' 286' 134' 92.6'
1350" 688' 747' 967'
0.17' 1.1* 0.38' 0.2'
22.8' 24' 295' 12.1

1.7 1.7
1.8' 76' 23'
70.4 69.9 58.7 39.3
178' 333' 313* 220'

NORTHERN DRAINAGE DITCH
Upstream

SD-01 SD-03 SD-10 SD-11 SD-12

22' 31*
230 022
42' 80' 58' 290' 6.4'

10'
18

0.33

16' 27'

370' 6100' 1300' 6200'
180'

14,800 17,100 18,800 15.700 18.100
4.1 82' 31.7' 1736' 9.6'
197 442 447 298 273
14 33 27 23 1.6
21' 98' 3.3' 2.8'
294' 788' 463' 198' 24.3

12 25.8 41.8 252 28.6
214' 267* 296' 246' 63.2*
377 663' 4170' 1850' 2600*

0.33* 1.9* 0.77' 7.1* 0.19'
404' 63.9' 44.2' 319' 20.3'

1.8 4.8
2.9' 4.9' 5.3' 2.3' 2.1*
63.2 68.7 99.8 77.5 63.1
235' 494' 376' 267* 179*

ARTIFICIAL
WETLAND

SD-07

10000'

34,200
1.8
136
035

56.6'
41.1
405'
1410'
0.26'
40.9*

4.2*
201
158'

SEEP

SD-08

38'

11.900
3.7
202
1.2

16.6
7.9

32.6'
390
0.11
10.8

1.4*
36

35.9

(1) For the organic compounds, an average site-specific
TOC of 3.8 % was used to convert from ug/kg oc to ug/kg In sediment.
• Concentration exceeds criteria.
Surface and subsurface data included.

6/28/96 SED-CrtTJOS



Table 7-13

Calculation of Hazard Index for Food Chain Receptors
Maximum Concentrations
Chemsol, Inc. Site, Lot 1A

Northern Short-tailed Shrew

coc

SVOCs
Di-n-butylphthalate
PESTICIDES/PCBs
Dieldrin
Aroclor 1260
Aroclor 1254
INORGANICS
Arsenic
Beryllium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Silver
Vanadium
Zinc

Max Oral
Oral Reference
Dose Dose

mg/kg/day mg/kg/day

1.95E-02

5.11E-02
6.92E-02
1.14E-01

3.70E+00
1.56E-01

4.59E+00
3.25E+01
2.42E+01

' 3.79E+01
4.30E-01
6.22E+00
1.89E+00
7.07E+00
6.49E+01

25.000

13.000
2.600
2.600

0.015
0.100

29.400
15.600

0.100
36.000

0.010
1.000
0.400
0.110

20.000

Hazard
Quotient

0.001

0.004
0.027
0.044

246.595
1.562
0.156
2.080

241.558
1.052

42.966
6.219
4.720

64.271
3.246

HI 615

08/29/96 TBL7-13A.WK4
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Table 7-13 (Continued)
Calculation of Hazard Index for Food Chain Receptors

Maximum Concentrations
Chemsol, Inc. Site, Lot 1B

Northern Short-tailed Shrew

coc

VOCs
1,1,1 -Trichloroethane
Carbon Tetrachloride
Trichloroethene
Tetrachloroethene
1 ,1 ,2,2-Tetrachioroethane
Toluene
Chlorobenzene
Ethytbenzene
Xytenes (Total)
SVOCs
1 ,2-Dichlorobenzene
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methyinaphtalene
Di-n-butylphthalate
Bis(2-ethylhexyt)phthalate
Di-n-octylphthalate
PESTICIDES/PCBs
detta-BHC
LJndane (Total)
Heptachlor
Aldnn
Endosulfan 1
Dieldrin
4,4'-DDE
Endrin (Total)
Endosulfan II
4,4'-DDD
Endosulfan Sulfate
4,4'-DDT
Endrine Ketone
Endrine Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Arodor 1248
Arodor1254
Arodor 1260
INORGANICS
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Silver
Thallium
Vanadium
Zinc

Max Oral
Oral Reference
Dose Dose

mg/kg/day mg/kg/day

1.95E+00
6.51 E-01
4.17E+00
9.11 E-01
1.43E-02

4.95E+01
4.30E-01
1.95E+00
1.43E+01

2.08E-01
5.73E-02

2.34E+00
1.24E+00
4.30E-01
8.20E+00
9.63E-01

1.86E-02
4.21 E-04
2.10E-04
2.50E+01
2.77E-02
3.91E+01
1.38E+01
3.91 E-01
2.86E-02
1.44E-01
6.71E-02
3.61 E-01
6.01 E-01
3.31 E-01
3. 91 E-01
6.92E-02
1.02E+01
9.32E+02
1.41E+02
5.11E+02

3.87E+00
7.79E+00
4.17E-01
1.28E+01
6.71E+01
1.73E+02
1.39E+03
1.30E+02
1.00E+00
1.25E+01
1.56E+00
2.47E-01
2.99E+01
3.57E+02

15.000
3.000

30.500
2.800
0100

44.600
5.000

27.200
17.200

5.000
7.200
0.800
6.500

25.000
260.000

32.000

7.800
0.500
0.300
0.030
0.100

13.000
13.000
1.000
0.300

13.000
0.300

13.000
1.000
1.000
0.020
0.020
0.300
2.600
2.600
2.600

0.070
0.015
0.100
0.300

29.400
15.600
0.100

36.000
0.010
1.000
0.400
0.050
0.110

20.000

Hazard
Quotient

0.130
0.217
0.137
0.326
0.143
1.109
0.086
0.072
0.833

0.042
0.008
2.930
0.190
0.017
0.032
0.030

0.002
0.001
0.001

831.937
0.277
3.007
1.064
0.391
0.095
0.011
0.224
0.028
0.601
0.331

19.546
3.458

34.079
358.527

54.357
196.612

55.242
519.147

4.166
42.780
2.282

11.082
13,927.680

3.613
100.254
12.545
3.906
4.948

272.236
17.855

HI 16,489

09/04/96

CHM

TBL7-13B.WK4
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Table 7-14

Calculation of Hazard Index for Food Chain Receptors
Maximum Concentrations
Chemsol, Inc. Site, Lot 1A

American Robin

coc

SVOCs
Di-n-butylphthalate
PESTICIDES/PCBs
Dieldrin
Aroclor 1260
Aroclor 1254
INORGANICS
Arsenic
Beryllium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Silver
Vanadium
Zinc

Max Oral
Oral Reference
Dose Dose

mg/kg/day mg/kg/day

4.77E-02

1.25E-01
1.69E-01
2.79E-01

9.03E+00
3.81 E-01
1.12E+01
7.92E+01
5.90E+01
9.25E+01
1.05E+00
1.52E+01
4.61 E+00
1.73E+01
1.58E+02

2.500

0.090
0.180
0.180

0.476
0.050
0.070
0.580

21.400
18.000

0.001
1.460
0.040
0.050
2.400

Hazard
Quotient

0.019

1.387
0.938
1.550

18.971
7.628

159.943
136.588

2.756
5.138

1,048.913
10.399

115.222
345.188
66.027

HI 1,921

08/29/96 TBL7-14A.WK4



Table 7-14 (Continued)
Calculation of Hazard Index for Food Chain Receptors

Maximum Concentrations
Chemsol, Inc. Site, Lot 18

American Robin

coc

VOCs
1 ,1 ,1-Trichloroethane
Carbon Tetrachloride
Trichloroethene
Tetrachloroethene
1 , 1 ,2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethyl benzene
Xylenes (Total)
SVOCs
1 ,2-Dichlorobenzene
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphtalene
Dhn-butytphthalate
Bis(2-ethy(hexy1)phthalate
Di-n-octylphthalate
PESTICIDES/PCBs
detta-BHC
Lindane (Total)
Heptachlor
Aldrin
Endosulfan 1
Dieldnn
4,4'-DDE
Endrin (Total)
Endosulfan II
4,4-DDD
Endosulfan Sulfate
4,4'-DDT
Endhne Ketone
Endrine Aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Arodor 1248
Aroctor 1254
Arodor 1260
INORGANICS
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Silver
ThaKum
Vanadium
Zinc

Max Oral
Oral Reference
Dose Dose

mg/kg/day mg/kg/day

4.77E+00
1.59E+00
1.02E+01
2.22E+00
3.50E-02
1.21E+02
1.05E+00
4.77E+00
3.50E+01

5.09E-01
140E-01

5.72E+00
3.02E+00
1.05E+00
2.00E+01
2.35E+00

4.55E-02
1.03E-03
5.14E-04

6.09E+01
6.75E-02
9.54E+01
3.38E+01
9.54E-01
697E-02
3.52E-01
1.64E-01
8.81 E-01
1.47E+00
8.07E-01
9.54E-01
1.69E-01

2.50E+01
2.28E+03
345E+02
1.25E+03

9.44E+00
1.90E*01
1.02E+00
313E*01
1.64E+02
4.22E+02
3.40E+03
3.17E+02
245E+00
3.06E+01
3.81£t-00
6.04E-01
7.31E+01
8.72E*02

1.500
0.300
3.050
0.280
0.006
4.460
0.500
2.720
1.720

2.500
0.500
0.720
0.080
0.650

26.000
3.200

0.180
1.000
0.003
0.050
0.930
0.090
0.003
0.010
0.930
0.003
0.930
0.003
0.010
0.010
0.140
0.140
0.020
0180
0180
0.180

0.010
0.476
0.050
0.150
0.070
0.580

21.400
18.000
0.001
1.460
0.040
0.010
0.050
2400

HI

Hazard
Quotient

3.179
5.298
3.335
7.946
5.827

27.082
2.098
1.753

20.328

0.203
0.280
7.946

37.745
1.614
0.770
0.735

0.253
0.001
0.171

1,218.586
0.073

1,060.349
11,256.016

95.431
0.075

117.454
0.176

293.635
146.818
80.750
6.817
1.206

1,247.950
12,642.626
1,916.785
6,933.053

944.022
39.938
20.343

208.875
2,339.308

727.677
158.884
17.638

2,447.464
20.976
95.356
60.392

1,462.122
363.235
46,051

08/29/96

CHM O01 14c
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Table 7-15

Calculation of Hazard Index for Food Chain Receptors
Maximum Concentrations
Chemsol, Inc. Site, Lot 1A

Red-tailed Hawk

coc

SVOCs
Di-n-butylphthalate
PESTICIDES/PCBs
Dieldrin
Aroclor 1260
Aroclor 1254
INORGANICS
Arsenic
Beryllium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Silver
Vanadium
Zinc

Max Oral
Oral Reference
Dose Dose

mg/kg/day mg/kg/day

9.76E-05

2.62E-03
3.55E-03
5.87E-03

2.35E-02
7.81 E-04
2.41E-02
2.04E-01
1.52E-01
1.40E-01
2.15E-03
3.48E-02
9.43E-03
3.53E-02
3.16E-01

2.500

0.090
0.180
0.180

0.476
0.050
0.070
0.580

21.400
18.000
0.001
1.460
0.040
0.050
2.400

Hazard
Quotient

3.90E-05

2.92E-02
1.97E-02
3.26E-02

4.93E-02
1.56E-02
3.44E-01
3.51E-01
7.09E-03
7.75E-03
2.15E+00
2.38E-02
2.36E-01
7.07E-01
1.32E-01

HI 4.10

08/29/96
Hivl

TRl 7-15A.WK4



Table 7-15 (Continued)
Calculation of Hazard Index for Food Chain Receptors

Maximum Concentrations
Chemsol, Inc. Site, Lot 1B

Red-tailed Hawk

coc

VOCs
1,1,1-Trichloroethane
Carbon Tetrachloride
Trichloroethene
Tetrachloroethene
1 . 1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethyl benzene
Xylenes (Total)
SVOCs
1 ,2-Dichlorobenzene
1 ,2,4-Trichlorobenzene
Naphthalene
2-Methylnaphtalene
Di-n-butylphthalate
Bis(2-ethylhexyt)phthalate
Dt-n-octylphthalate
PESTICIDES/PCBs
detta-BHC
LJndane (Total)
Heptachlor
Aldrin
Endosutfan 1
Dieldrin
4,4-DDE
Endrin (Total)
Endosulfan II
4,4'-DDD
Endosulfan Sulfate
4,4'-DDT
Endrine Ketone
Endrine Aldehyde
alprra-Chlordane
gamma-Chlordane
Toxaphene
Arodor 1248
Arodor 1254
Arodor 1260
INORGANICS
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Silver
Thallium
Vanadium
Zinc

Max Oral
Oral Reference
Dose Dose

mg/kg/day mg/kg/day

4.39E-03
1.46E-03
9.37E-03
2.05E-03
3.22E-05
1.11E-01
9.66E-04
4.39E-03
3.22E-02

4.68E-04
1.29E-04
5.27E-03
2.78E-03
9.66E-04
1.84E-02
2.17E-03

545E-05
4.18E-07
2.03E-08
5.83E-04
2.21 E-06
1.22E-01
1.08E-01
1 64E-04
229E-06
472E-04
3.23E-06
6.43E-04
1 64E-05
8 70E-06
9.93E-05
1.75E-05
3.29E-05

2.15E+01
3.27E+00
1.18E+01

8.70E-03
2.23E-02
937E-04
7.03E-02
1.59E-01
4.88E-01
3.94E+00
216E-01
2.25E-03
3.16E-02
3.51 E-03
5.56E-04
6.73E-02
7.82E-01

1.500
0.300
3.050
0.280
0.006
4460
0.500
2.720
1.720

2.500
0.500
0.720
0.080
0.650

26.000
3.200

0.180
1.000
0.003
0.050
0.930
0.090
0.003
0.010
0.930
0.003
0.930
0.003
0.010
0.010
0140
0.140
0020
0.180
0.180
0.180

0.010
0.476
0.050
0150
0.070
0.580

21400
18.000

0.001
1460
0.040
0.010
0.050
2400

HI

Hazard
Quotient

2.93E-03
4.88E-03
3.07E-03
7.32E-03
5.37E-03
2.49E-02
1.93E-03
1.61 E-03
1.87E-02

1.87E-04
2.58E-04
7.32E-03
348E-02
1.49E-03
7.09E-04
6.77E-04

3.03E-04
4.18E-07
6.76E-06
1.17E-02
2.38E-06
1.36E+00
3.61 E+01
1.64E-02
2.46E-06
1.57E-01
348E-06
2.14E-01
1.64E-03
8.70E-04
7.10E-04
1.25E-04
1.64E-03
1.20E+02
1.81E+01
6.56E+01

8.70E-01
4.67E-02
1.87E-02
4.68E-01
2.27E+00
8.41E-01
1.84E-01
1.20E-02

2.25E+00
2.16E-02
8.78E-02
5.56E-02
1.35E+00
3.26E-01

250

08/29/96

CHM ooi.
•"^L7-15B.WK4



TABLE 7-16

CHEMSOL, INC. SITE
SUMMARY OF HAZARD INDICES

MAXIMUM CONCENTRATIONS

RECEPTOR

Northern Short-tailed Shrew

American Robin

Red-tailed Hawk

LOT1A

615

1,921

4.1

LOT1B

16,489

46,051

250

8/28/96 hisum

CHM 001



Table 7-17
Risk Refinement Assumptions

Sample locations used for terrestrial exposure for Lot 1 A:

SD-08-01, SB-18-01, SB-19-01, SB-20-01, SB-21-01, SB-21-01-D, SB-22-01, SB-23-
01, SB-24-01, SB-25-01, SB-26-01, SB-27-01, SB-28-01, SB-59-01, SB-81-01. n=15
samples.

Earthworm BAFs for:

• Aroclor-1254 and Aroclor-1260 (as 'PCBs'), arsenic, copper, and mercury were
calculated based on the soil and earthworm tissue data from the "Draft Environmental
Contaminants Impact Analysis and Ecological Risk Assessment for the Federal Aviation
Administration Technical Center CERCLA Sites" prepared by the USFWS and dated
October 1995 (FAA ERA).

• Lead was calculated based on the soil and earthworm tissue data from the FAA ERA and
the "Final Report Ecological Assessment Burnt Fly Bog" prepared by the USEPA and
dated June 1992.

• Silver and vanadium are the default value of 1.

• Zinc was calculated based on the soil and earthworm tissue data from the "Zinc Hazards
to Fish, Wildlife, and Invertebrates: A Synoptic Review," Ronald Eisler, Biological Report
10, Contaminant Hazard Reviews Report 26, U.S. Fish and Wildlife Service, April 1993
(Eisler series: zinc).

CHM OO1 1467



Table 7-17
Risk Refinement Assumptions

Shrew reference toxicity value for:

• Aroclor-1254 and Aroclor-1260 are single oral dose LD-50s of 500 mg/kgBW and 1300
mg/kgBW, respectively, for the rat from the "Polychlorinated Biphenyl Hazards to Fish,
Wildlife, and Invertebrates: A Synoptic Review," Ronald Eisler, Biological Report
85(1.7), Contaminant Hazard Reviews Report No. 7, U.S. Fish and Wildlife Service, April
1986.

• Arsenic (as arsenic trioxide) is a single oral dose LD-50 for the rat of 17 mg/kgBW from
the "Arsenic Hazards to Fish, Wildlife, and Invertebrates: A Synoptic Review," Ronald
Eisler, Biological Report 85(1.12), Contaminant Hazard Reviews Report No. 12, U.S.
Fish and Wildlife Service, January 1988 (Eisler series: arsenic).

• Copper (as copper sulfate) at 28 mg/kgBW/day, duration and administration unknown,
caused hepatic inflammation and forestomach hyperplasia in rats, as cited in the FAA
ERA.

• Lead (as lead nitrate) is an exposure at 100 mg/kgBW/day for rats with some deaths of
progeny in 3 weeks from the "Lead Hazards to Fish, Wildlife, and Invertebrates: A
Synoptic Review," Ronald Eisler, Biological Report 85(1.14), Contaminant Hazard
Reviews Report No. 14, U.S. Fish and Wildlife Service, April 1988 (Eisler series: lead).

• Mercury (as an organomercury) is an oral dose of 0.5 mg/kgBW/day for the rat resulting
in reduced fertility from the "Mercury Hazards to Fish, Wildlife, and Invertebrates: A
Synoptic Review," Ronald Eisler, Biological Report 85(1.10), Contaminant Hazard
Reviews Report No. 10, U.S. Fish and Wildlife Service, April 1987 (Eisler series:
mercury).

• Silver (form unknown) in drinking water at a dose of 18.1 mg/kgBW/day, duration
unknown, resulted in hypoactivity in mice, as cited in the FAA ERA.

• Vanadium (as vanadium trichloride) is reported as an LD-50 at 23 mg/kg for mice from
Roschin, I.V. et al. Gig. Tr. Prof. Zabol. 1966. 10:21, as cited in Clayton, G.D., F.E.
Clayton (eds.). 1981. Patty's Industrial Hygiene and Toxicology. Volume 2A Toxicology.
John Wiley & Sons, Inc. New York, NY. pp. 2013-2033.

• Zinc (as ZnSCy7H20) is an oral daily exposure of 530 mg/kgBW for 13 weeks for the rat
that caused retarded growth, low food intake, abnormal blood chemistry, regressive
changes in the pancreas (Eisler series: zinc).

CHM 001 14AH



Table 7-17
Risk Refinement Assumptions

Robin reference toxicity value for:

• Aroclor-1254 and Aroclor-1260 (as 1254) is a dietary exposure LOAEL for female
kestrels for reduced fertility of 1.5 mg/kgBW/day, as cited in the FAA ERA.

• Arsenic (as 3-nitro-4-hydroxy phenylarsonic acid) is a single oral dose LD-50 for the
turkey of 17.4 mg/kgBW (Eisler series: arsenic).

• Copper is a NOAEL of unknown duration for the mallard at 29 mg/kgBW as cited in the
FAA ERA.

• Lead (as metallic lead powder) is for ten day oral dosing of kestrel nestlings at 125
mg/kgBW/day resulting in reduced growth, reduced brain weight, abnormal skeletal
development, ALAD depressions in hematopoietic tissues, elevated body burdens (Eisler
series: lead).

• Mercury (as inorganic mercury) is an oral LD-50 14 days post-treatment for Coturnix
coturnix coturnix of 26 mg/kgBW, duration unknown (Eisler series: mercury).

• Silver (form unknown) is oral exposure of 26 mg/kgBW, duration unknown, resulting in
impaired growth for chickens as cited in the FAA ERA.

• Vanadium (as vanadyl sulfate) showed no mortality or weight loss in adult mallards after
12 weeks at 100 mg/kg diet/day (ESAT); this is equivalent to 17.1 mg/kgBW/day based
on data in the "Wildlife Exposure Factors Handbook," EPA/600/R-93/187a, December
1993.

• Zinc (as metallic shot) is a NOAEL for 6 shot retained in the gizzard of mallards for 14
days, expressed as 495 mg/kgBW, as cited in the FAA ERA.

001 j.469



Table 7-18
Refinement of Risk Estimate

Ch«m*ol, Inc. Site

RISK CALCULATIONS FOR LOT 1A (UNDEVELOPED LOT) FOR THE SHREW

MEAN Soil Concentration

COC

PCB1254
PCB1260

As
Cu
Pb
Hg
Ag
Va
Zn

(SC)
Soil Cone.

mg/Vg
0022
0021

164
2344
1959
032
464

2876
3644

(BAFinv)
Earthworm BAF

108
108
100
045
015
059
100
1 00

2600

(Pinv)
% Earthworms

090
090
090
090
090
090
090
090
090

(PS) (IR) (IT) (SI) (BW) (D)
1 Ingest Rate Intake Prey Intake Soil Body Weight DOSE REF. TOX.

kg/day mg/day mg/day kg mg/kgBW/day mg/kgBW/day
010 00093 00002 00000 0.0150 0.01 500.00
010
010
010
010
010
010
010
010

00093
00093
00093
00093
00093
00093
00093
00093

0.0002
00137
00883
00246
00016
00388
02407
79301

00000
00015
00218
00182
00003
00043
00267
00339

0.0150
0.0150
0.0150
00150
00150
00150
00150
00150

0.01
1.02
7.34
285
013
288

1783
530.93

130000
1700
28.00

10000
0.50

18.10
2300

530.00

HQ

TOTAL HI

0.00
0.00
0.06
0.26
0.03
025
0.16
0.78
1.00

254

MAXIMUM Soil Concentration

COC

PCB1254
PCB1260

As
Cu
Pb
Hg
Ag
Va
Zn

Soil Cone
mg/kg

0038
0023
380

4580
3330
330

1450
5430
7580

Earthworm BAF

1 08
1 08
1 00
045
015
059
1 00
100

26.00

% Earthworms

090
090
090
090
090
090
090
090
0.90

%SoilI Ingest Rate Intake Prey Intake Soil Body Weight DOSE REF. TOX.
kg/day mg/day mg/day kg mg/kgBW/day mg/kgBW/day

010 00093 00003 00000 00150 0.03 500.00
010
010
010
010
010
0 10
0.10
0.10

00093
00093
00093
00093
00093
00093
00093
00093

00002
00318
01725
00418
00163
0.1214
04545

16.4956

00000
0.0035
00426
0.0310
00031
00135
00505
00705

00150
00150
0.0150
00150
00150
00150
00150
00150

002
236

14.34
4.85
1.29
899

33.67
1104.41

130000
17.00
28.00

100.00
0.50

18.10
23.00

530.00

HQ

TOTAL HI

000
000
0.14
0.51
0.05
258
0.50
146
2.08

7.33
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Table 7-19
Refinement of Risk Estimate

Chemsol, Inc. Site

RISK CALCULATIONS FOR LOT 1A (UNDEVELOPED LOT) FOR THE ROBIN

MEAN Soil Concentration
(SC) (BAFinv) (Pinv) (PS) (IR) (IT) (SI) • (BW)

COC Soil Cone. Earthworm BAF % Earthworms % Soil Ingest Rate Intake Prey Intake Soil Body Weight

PCB1254
PCB1260

As
Cu
Pb
Hg
Ag
Va
Zn

mg/Vg
0022
0021

164
2344
1959
032
464

2876
3644

108
108
100
045
015
059
100
1.00

2600

090
090
090
090
090
090
090
090
090

. 010
010
010
010
010
010
010
010
010

kg/day
01175
01175
01175
01175
01175
01175
01175
01175
01175

mg/day
00025
00024
01734
1.1155
03107
00200
04907
30414

1001918

mg/day
0.0003
0.0002
00193
02754
02302
00038
00545
03379
04282

(D)
DOSE REF. TOX.

kg mg/kgBW/day mg/kgBW/day
0.0773
00773
00773
00773
00773
00773
00773
00773
00773

0.04
003
2.49

1799
7.00
031
705

4372
1301.68

1.50
1.50

17.40
2900

125.00
26.00
26.00
17.10

495.00

HQ

TOTAL HI

0.02
0.02
0.14
0.62
0.06
001
0.27
256
263

6.34

MAXIMUM Soil Concentration

COC

PCB1254
PCB1260

As
Cu
Pb
Hg
Ag
Va
Zn

Soil Cone.
mg/Vg

0038
0.023
380

4580
3330
330

1450
54.30
7580

Earthworm BAF

108
108
100
045
015
059
1.00
100

26.00

% Earthworms

090
090
090
090
090
090
090
090
090

%SoHI Ingest Rate Intake Prey Intake Soil Body Weight DOSE REF. TOX.
kg/day mg/day mg/day kg mg/kgBW/day mg/kgBW/day

010 01175 00043 00004 00773 006 150
010 - - - - - - - - - -
010
010
010
010
010
010
010

01175
01175
01175
01175
01175
01175
01175
01175

00026
04019
21795
05282
0.2059
15334
5.7422

208.4121

00003
00447
05382
03913
0.0388
0.1704
0.6380
08907

00773
00773
0.0773
00773
0.0773
0.0773
00773
00773

0.04
5.78

35.16
11.90
3.17

2204
82.54

2707.67

1.50
17.40
29.00

125.00
26.00
26.00
17.10

495.00

TOTAL HI

HQ

0.04
0.02
0.33
1.21
0.10
0.12
085
4.83
5.47

12.97
O

08/29/96 TBL7-19.WK3


